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From: Lyons. John
To: Petersen, Brian@EPA

Subject: Accepted: Montrose pCBSA Issue
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From: Sanchez, Yolanda

To: Wetmore, Cynthia; Chavira, Raymond; Barton. Dana; Yogi. David; Lyons, John
Subject: Canceled: Del Amo & Montrose pCBSA Discussions with Stakeholders (save the date)

Importance: High
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From: Wetmore. Cynthia

To: Lyons, John; Barton. Dana; Yoai, David; Sanchez. Yolanda
Subject: Cynthia B"s email #2Fw: Additional Phase | testing
Date: Saturday, April 11, 2015 10:26:45 AM

From: Cynthia Babich <delamoactioncommittee@gmail.com>

Sent: Friday, April 10, 2015 6:29 PM

To: Wetmore, Cynthia

Cc: Florence Gharibian; Miranda Maupin; pemodog@sbcglobal.net; LEONIDO-JOHN, STEVEN;
Barton, Dana; Sanchez, Yolanda; Yogi, David; Senga, Robert@DTSC; James Wells;
Willard.Garrett@dtsc.ca.gov

Subject: Re: Additional Phase | testing

Until this issue is resolved please.

Sent from my iPhone

On Apr 10, 2015, at 6:27 PM, Cynthia Babich <delamoactioncommittee@gmail.com> wrote:

The new number by the State is 3 ppm and we have concerns a uncertainty factor
was left out. We are working on this with Amy Kyle. No of PCBSA

Sent from my iPhone

On Apr 10, 2015, at 3:08 PM, "Wetmore, Cynthia" <Wetmore.Cynthia@epa.gov>

wrote:

Hi Cynthia & Florence,

Attached is the plan for the next step in the functional testing, which is to

basically re-run the Phase | test, but with some adjustments to the HiPOx

system. As you may recall, the purpose of Phase | is to demonstrate that

the HiPOx system can achieve the full range of ozone production, which it
did not achieve during the first run of Phase I.

Montrose talked to the manufacturer of the HiPOx system who said that
60 minutes was insufficient time to warm-up the HiPOx system to allow
maximum ozone production. The manufacturer recommended to warm-
up the HiPOx system by recycling water over and over again through the
HiPOx system until the 27.3 mg/L maximum ozone level is achieved.
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Once the 27.3 mg/L ozone level is achieved, Montrose will re-run the
Phase | test two times. The first test will be the same as the previous
Phase | tests. However, the second test will be run with a changed
groundwater pumping rates. In my email last week about the recent
extraction well sampling, the pCBSA concentration in one of the
extraction wells is significantly higher than expected. For the second
Phase | test, Montrose will change their groundwater pumping rates (i.e.
lower the extraction rate in the high pCBSA concentration well, and raise
the extraction rate in the lower pCBSA concentration wells) to result in an
overall lower pCBSA concentration into the treatment plant. This influent
groundwater concentration is closer to the influent pCBSA concentrations
used in the design.

EPA has also requested a sample between the GAC units to see where we
are with the pCBSA break-through GAC. So far, the samples from the tank
after both GAC units have been non-detect for pCBSA, but | don’t think
that will last for very long. | may get a better handle on how much longer
pCBSA may continue to be treated to non-detect after seeing the results
from that mid-GAC sample.

We expect the on-site storage tank to be full after these two Phase |
tests. Montrose will hold the treated water in the on-site storage tank to
test it for contaminants. EPA will approve that the treated water will be
re-injected, only if the levels are below or meet the reinjection standards
identified in the Record of Decision (ROD).

-Cynthia W.

<image002.png>

Cynthia Wetmore, Technical Support Section
US.EPA, Region IX, Superfund Division

75 Hawthorne Street, San Francisco, 94105
(415)972-3059

<HiPOx Equipment Testing Plan_4-7-15 Rev.pdf>






From: Manzanilla, Enrigue

To: Lyons, John; Stralka, Daniel

Cc: Zito, Kelly; Guria, Peter; Wetmore, Cynthia; Chavira, Raymond; Barton, Dana; Yoaqi, David; Jolish, Taly; Minor
Dustin; Moore. Letitia

Subject: FW: Drinking water standards, oil spill protocols

Date: Wednesday, March 11, 2015 1:12:47 PM

PCBSa

From: Cal EPA / OEHHA [mailto:Imonserr@oehha.ca.gov]
Sent: Wednesday, March 11, 2015 1:07 PM

To: Manzanilla, Enrique

Subject: Drinking water standards, oil spill protocols

2]
News from OEHHA

Drinking Water - Public health protective concentration for para-chlorobenzene sulfonic
acid (pCBSA) in drinking water.

The Office of Environmental Health Hazard Assessment (OEHHA) is identifying a public
health protective concentration of 3 parts per million (ppm) for the chemical para-
chlorobenzene sulfonic acid (pCBSA) in drinking water. pCBSA is a by-product of the
production of dichloro-diphenyl-trichloroethane (DDT) and is often found in soil at former
DDT manufacturing sites. pCBSA is highly water soluble and has contaminated aquifers
beneath these sites.

Fact Sheet - Qil Spills and Seafood the process by which OEHHA responds to spills
and evaluates the risk of eating seafood after a spill

Oil Spills and Seafood - OEHHA's Protocol For Seafood Risk Assessment To Support
Fisheries Re-Opening Decisions For Aquatic QOil Spills In California (pdf)

=

L2]
Quick Links...

The OEHHA Website
More About OEHHA

Contact Information



mailto:/O=EXCHANGELABS/OU=EXCHANGE ADMINISTRATIVE GROUP (FYDIBOHF23SPDLT)/CN=RECIPIENTS/CN=0482B3CC383348B887A1800BC40C0A72-EMANZANI

mailto:Lyons.John@epa.gov

mailto:Stralka.Daniel@epa.gov

mailto:ZITO.KELLY@EPA.GOV

mailto:Guria.Peter@epa.gov

mailto:Wetmore.Cynthia@epa.gov

mailto:Chavira.Raymond@epa.gov

mailto:Barton.Dana@epa.gov

mailto:Yogi.David@epa.gov

mailto:jolish.taly@epa.gov

mailto:Minor.Dustin@epa.gov

mailto:Minor.Dustin@epa.gov

mailto:Moore.Letitia@epa.gov

http://r20.rs6.net/tn.jsp?f=001tqU2n27wFGX4Oduj4hiiYoc2yCNBRgevZhwDwB0t39YVZeKFhyobPNKS2SvTmyeEuozS8RkUw8tj-Dk5IQblGP4LewXSd2MqIMlNfDPWQ7QSH9MC5nZWEl88zkIyikICM_dCwq2CfMLG-Go0H8Y5qvMNlXmq3xNHgbIYLJX3A3ufKH5oCvKu6gBEcP5bCwY3vKCyzVf--fFJQaFiSfLtxA==&c=NjwAVwaSAvH67etpwP3IQMK2ck0TOzx4ZgNJtiaEloZMYDZcwKlE0A==&ch=-LcLlMEroD-Ai_OvrzwPFgSaCcmuQ1x9MEU4PXI8fED3-JCND7MDxw==

http://r20.rs6.net/tn.jsp?f=001tqU2n27wFGX4Oduj4hiiYoc2yCNBRgevZhwDwB0t39YVZeKFhyobPNKS2SvTmyeEuozS8RkUw8tj-Dk5IQblGP4LewXSd2MqIMlNfDPWQ7QSH9MC5nZWEl88zkIyikICM_dCwq2CfMLG-Go0H8Y5qvMNlXmq3xNHgbIYLJX3A3ufKH5oCvKu6gBEcP5bCwY3vKCyzVf--fFJQaFiSfLtxA==&c=NjwAVwaSAvH67etpwP3IQMK2ck0TOzx4ZgNJtiaEloZMYDZcwKlE0A==&ch=-LcLlMEroD-Ai_OvrzwPFgSaCcmuQ1x9MEU4PXI8fED3-JCND7MDxw==

http://r20.rs6.net/tn.jsp?f=001tqU2n27wFGX4Oduj4hiiYoc2yCNBRgevZhwDwB0t39YVZeKFhyobPB2j4nMcmT_Dir4ptY3yvLow7-HSbf5q3DYvO-dAENCg9jQO5cqBtEYJU95EMV59cp21agQAURUvVZTEa8ld7JjWkMLTaRAoWV1CvB1UL0oKN4NSLIyMTr_TVJo3ihpCw_kbCBKmr9i3GoNuP_z2S7RjGLfQ4434NQ==&c=NjwAVwaSAvH67etpwP3IQMK2ck0TOzx4ZgNJtiaEloZMYDZcwKlE0A==&ch=-LcLlMEroD-Ai_OvrzwPFgSaCcmuQ1x9MEU4PXI8fED3-JCND7MDxw==

http://r20.rs6.net/tn.jsp?f=001tqU2n27wFGX4Oduj4hiiYoc2yCNBRgevZhwDwB0t39YVZeKFhyobPNKS2SvTmyeEKh666SbBK_yVq2N0UU09H2o5HHV4bXWL0lNB5gbHG7bYpRiEUu1Bz5Xg4JbL18coBfBNDER93SpZ7k9HGTgmaNEWhbB4tJyCgRWLAfiL_uEXjcqHazj_rOHYsc62CLYYTnuJBd53ZXsnw8FiZiGdwQ_kNUum8VXeYyMqMwd3Hh8=&c=NjwAVwaSAvH67etpwP3IQMK2ck0TOzx4ZgNJtiaEloZMYDZcwKlE0A==&ch=-LcLlMEroD-Ai_OvrzwPFgSaCcmuQ1x9MEU4PXI8fED3-JCND7MDxw==

http://r20.rs6.net/tn.jsp?f=001tqU2n27wFGX4Oduj4hiiYoc2yCNBRgevZhwDwB0t39YVZeKFhyobPNKS2SvTmyeEKh666SbBK_yVq2N0UU09H2o5HHV4bXWL0lNB5gbHG7bYpRiEUu1Bz5Xg4JbL18coBfBNDER93SpZ7k9HGTgmaNEWhbB4tJyCgRWLAfiL_uEXjcqHazj_rOHYsc62CLYYTnuJBd53ZXsnw8FiZiGdwQ_kNUum8VXeYyMqMwd3Hh8=&c=NjwAVwaSAvH67etpwP3IQMK2ck0TOzx4ZgNJtiaEloZMYDZcwKlE0A==&ch=-LcLlMEroD-Ai_OvrzwPFgSaCcmuQ1x9MEU4PXI8fED3-JCND7MDxw==

http://r20.rs6.net/tn.jsp?f=001tqU2n27wFGX4Oduj4hiiYoc2yCNBRgevZhwDwB0t39YVZeKFhyobPP98e3iahOFWFp2ey77a-urAZTVUExSSL3GEkqABj1w9O5MYfhIg2ZA5MnrdrIlo5bwbHMHYOp167wuAXB-EGBElmZ7mu6O7swTii_FfQKZQDYMstUYPTEy04EgBSkWHiw==&c=NjwAVwaSAvH67etpwP3IQMK2ck0TOzx4ZgNJtiaEloZMYDZcwKlE0A==&ch=-LcLlMEroD-Ai_OvrzwPFgSaCcmuQ1x9MEU4PXI8fED3-JCND7MDxw==

http://r20.rs6.net/tn.jsp?f=001tqU2n27wFGX4Oduj4hiiYoc2yCNBRgevZhwDwB0t39YVZeKFhyobPP98e3iahOFWlCL-hMGTtGmpJCIJ4vkN1BzPLOOBzo0GgKfblp0dJaKKJby3qdk1b82CocuDdGw3FX3NwyUYjFGUdTup3--mBw9e1bP2HjUTvxsGY6AU96qrqb2J4McRdw==&c=NjwAVwaSAvH67etpwP3IQMK2ck0TOzx4ZgNJtiaEloZMYDZcwKlE0A==&ch=-LcLlMEroD-Ai_OvrzwPFgSaCcmuQ1x9MEU4PXI8fED3-JCND7MDxw==

http://r20.rs6.net/tn.jsp?f=001tqU2n27wFGX4Oduj4hiiYoc2yCNBRgevZhwDwB0t39YVZeKFhyobPOsIYBysC6Edya6wWGuNfRfglu4_676uxRjaKP757iq1C4P616WFX6Xw3z4_GfbE0eX3XQ08XyhCO5PtU5tu--OJadcJ77ATAA4hCcQE33R0qbiofGcKUyo=&c=NjwAVwaSAvH67etpwP3IQMK2ck0TOzx4ZgNJtiaEloZMYDZcwKlE0A==&ch=-LcLlMEroD-Ai_OvrzwPFgSaCcmuQ1x9MEU4PXI8fED3-JCND7MDxw==

http://r20.rs6.net/tn.jsp?f=001tqU2n27wFGX4Oduj4hiiYoc2yCNBRgevZhwDwB0t39YVZeKFhyobPOsIYBysC6EdPe7ULX0cUnqx2moppgZuf6DuY-oP0O1zdtW4We_H241puq8E5l5G7chf3K0os6Ljju8f8729sHiQqLtOrWw-UElJ4X4SQoiu3w-xrrSdQDNsl5SbPXen5sFCZTsrXf-B&c=NjwAVwaSAvH67etpwP3IQMK2ck0TOzx4ZgNJtiaEloZMYDZcwKlE0A==&ch=-LcLlMEroD-Ai_OvrzwPFgSaCcmuQ1x9MEU4PXI8fED3-JCND7MDxw==



phone: (916) 324-7572

Eorward email
| 7]
L]

This email was sent to manzanilla.enrigue@epa.gov by Imonserr@oehha.ca.gov
Update Profile/Email Address | Rapid removal with SafeUnsubscribe™ | Privacy Policy.

2]

Cal EPA / OEHHA | 1001 I St. | Post Office Box 4010 | Sacramento | CA | 95814



http://visitor.r20.constantcontact.com/email.jsp?m=1102729868494

http://ui.constantcontact.com/sa/fwtf.jsp?llr=og6e64cab&m=1102729868494&ea=manzanilla.enrique%40epa.gov&a=1120367896395

http://visitor.constantcontact.com/do?p=un&m=001aX0zNXCxI9lWthPeK1KUxQ%3D%3D&ch=dae235b0-4d2a-11e3-a3cd-d4ae528eb986&ca=3b2652ad-823e-43a4-bb46-4e9c539dd5a0

mailto:manzanilla.enrique@epa.gov

mailto:lmonserr@oehha.ca.gov

http://visitor.constantcontact.com/do?p=oo&m=001aX0zNXCxI9lWthPeK1KUxQ%3D%3D&ch=dae235b0-4d2a-11e3-a3cd-d4ae528eb986&ca=3b2652ad-823e-43a4-bb46-4e9c539dd5a0

http://visitor.constantcontact.com/do?p=un&m=001aX0zNXCxI9lWthPeK1KUxQ%3D%3D&ch=dae235b0-4d2a-11e3-a3cd-d4ae528eb986&ca=3b2652ad-823e-43a4-bb46-4e9c539dd5a0

http://ui.constantcontact.com/roving/CCPrivacyPolicy.jsp

http://www.constantcontact.com/index.jsp?cc=news01




From: Lyons. John

To: Barton, Dana

Cc: Jolish, Taly

Subject: FW: Memorandum on p-CBSA

Date: Tuesday, March 03, 2015 1:30:00 PM

Attachments: del amo groundwater p-cbsa toxicity search 15 dec 2014.pdf
p-CBSA attachments.pdf
image003.png

From: Wetmore, Cynthia

Sent: Tuesday, March 03, 2015 1:03 PM
To: Lyons, John; Stralka, Daniel

Subject: FW: Memorandum on p-CBSA

Dec 2015 DTSC memo

Cynthia Wetmore, Technical Support Section
US.EPA, Region IX, Superfund Division

75 Hawthorne Street, San Francisco, 94105
(415)972-3059

From: Sayed, Safouh@DTSC [mailto:Safouh.Sayed@dtsc.ca.gov]
Sent: Tuesday, March 03, 2015 11:57 AM

To: Wetmore, Cynthia
Cc: Senga, Robert@DTSC
Subject: Memorandum on p-CBSA

Hi Cynthia,
Attached please find the requested memo.

Thanks

Safouh Sayed
Department of Toxic Substances Control

5796 Corporate Ave,
Cypress, CA 90630
(714)484-5478
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\‘ ., Department of Toxic Substances Control

Barbara Lee, Director

Matthew Rodriquez

Sxcratany for 5796 Corporate Avenue Edmund G. Brown Jr.
Environmema|r|y:rotecﬁon Cypress, California 90630 Governor
TO: Safouh Sayed

Project Manager
Cleanup Operations Division
Cypress, California 90630-4732

FROM:  Efrem A.H. Neuwirth, Ph.D. // Vs |
Staff Toxicologist / - o, M
Human and Ecological Risk Office V/// oo C(/ s C }

DATE: December 15, 2014 J

SUBJECT: Review of toxicity information available for para-chlorobenzene sulfonic acid (p-

CBSA) which is present in the Montrose/Del Amo Dual Site groundwater plume
(OU-3), Los Angeles, California

PCA: 11018 Site Code: 401628-00

At the request of the DTSC Cleanup Program, the Human and Ecological Risk Office (HERO)
reviewed the available toxicity information on para-chlorobenzene sulfonic acid. The 1999 Record
of Decision (ROD) identified a provisional health standard to be used for reinjected groundwater of
25 mg/L. This goal is identified as a ‘performance standard. It is not identified as a drinking water

standard. The question posed to HERO .is whether there is any new toxicity information available
on this chemical

HERO notes that this memorandum supersedes an earlier version dated December 3, 2014.
Following submission of the December 3rd memorandum HEROQ identified minor factual errors in
the supporting Information which do not change the Comments and Recommendations. The first
change was an inaccurate reference of the PPRTV review of the chemical. The second change

relates to an error in discussions of the relative lipophilicity of the chemical in comparison with a
possible surrogate that HERO identified in our review.

Scope of Review

HERO performed a search for toxicity information including examining: 1) databases for
regulatory agency toxicity values and reviews; 2) toxicity assay databases: and, 3) the general
scientific literature. There is a fairly limited set of toxicity data on this chemical. The review of
this information with references and attachments follows these recommendations

® Printed on Recycled Paper







Safouh Sayed Montrose/Del Amo Dual Site p-CBSA Toxicity
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Comments and Recommendations

1) While p-CBSA appears to have very low toxicity, the information is still sparse and thus any
intake of p-CBSA groundwater should remain minimal until such time as a more extensive
toxicity data set is collected. A review of the literature found no new studies ordata that
would allow HERO to establish a different risk-based level in water.

2) The main toxicology issue is the appropriate non-cancer reference dose (RfD). The study
cited as the source of the RfD is a 28-day study in rats commissioned by the US EPA. There
is one additional study of uncertain quality that was identified by US EPA Office of Research

and Development (ORD), and which was found not to be useable by the US EPA ORD due
to insufficient information provided.

3) The provisional health based performance standard for p-CBSA desciibed in the ROD (25
mg/L) is a little higher than our calculations (20 mg/L) using the samereference dose of 1
mg/kg/day but current exposure factors. The specific document whichis the source of the 25

mg/L provisional health standard was not referenced in the ROD or other documents
reviewed by HERO.

4) There was no rodent 2-year cancer study performed for this chemicalbased on the available
reports. However, it is unlikely that p-CBSA is a carcinogen based upon the set of
genotoxicity assays and high throughput screening assays performedon the chemical, in

addition to a comparison with known carcinogens subject to the same set of genotoxicity
assays.

HERO notes that the recommendations made in this memorandum are site specific and should

not be construed as a policy decision applicable to other sites. If you have additional questions
please contact me at (714) 484-5421 or efrem.neuwirt@dtsc.ca.qgov.

Reviewed by: >/ F J—
/Z;/(/’//, k /)/"’
William Bosan, Ph.D. -~ e
Senior Toxicologist
Human and Ecological Risk Offic

James M. Polisini, Ph.D. \1\1 |
Supervising Toxicologist A7 \ ’

Human and Ecological Risk Office "~
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SUPPORTING INFORMATION: p-CBSA TOXICITY

Sources of p-CBSA

DDT Production: The chemical itself is present in the environment as a byproduct of DDT
production (Lim B.H., 1972) It is an organic acid which is of low volatility and highly water-
soluble. It has impacted groundwater at a number of sites around the country including but not
limited to Montrose/Del Amo Dual Site, the Stringfellow Acid Pits, the BMI (Basic Management
Incorporated) Complex in Nevada, and the Velsicol Superfund site in Michigan. As a

consequence of the Stringfellow Investigation there have been some limited toxicity studies
which are discussed below.

Metabolism of pesticides: Other references to p-CBSA found in this review include that it is a
metabolic product (approximately 5%) of at least one organophosphate pesticide,
carbophenothion (http.//www.inchem.org/documents/impr/impmono/0 /7pri1.htm ). The parent
chemical is modified by metabolic enzymes to enhance excretion, and p-CBSA is apparently an
ultimate metabolic product which is excreted from the body. This provides some indication that
the chemical may be rapidly removed from the body. p-CBSA may also form in plants to which
the carbophenothion pesticide is applied.
(http://www.inchem.org/documents/impr/impmono/v080pr06. htm ). Similarly it may also form in
plants treated with another pesticide called chlorfenson (Menzie, 1969; the pesticide is also an
onchymycosis drug called Ovex), which was examined as a possible surrogate for p-CBSA by
Michigan Department of Environmental Quality (DEQ). Finally, p-CBSA may also be a metabolic
product of pesticide O-Ethyl S-4-chlorophenyl ethylphosphonodithioate. There is a reference to
a rat LD50 of >500 mg/kg dose for p-CBSA in the database, TOXNET, for an article studying

this pesticide (Miaullis et al., 1977). HERO has not acquired a copy of this article to review this
information

Pharmaceuticals: p-CBSA has likely been investigated for potential biological activity for
pharmaceutical use, which explains one enzyme inhibition bioassay which has been performed
on the chemical (see attached Pubchem Bioassay Results). Since it is a small molecule with
some structural similarities to other bioactive molecules, it may have been tested for
bioactivities, and some of this information may be unpublished. The chemical is listed in a
number of patents according to the Pubchem Compound database profile which could indicate a
possible use in the manufacture of other chemicals or use in drug formulations. Sulfonic acids
are used to form salts with basic drugs to improve their pharmacokinetics (Patel et al., 2009,
Elder et al, 2010). p-CBSA is present in one drug formulation called closylate or thenium
closlyate which is used to treat hookworms in dogs.

LD50 studies

As discussed above, a rat LD50 study for p-chlorobenzene sulfonic acid referenced in TOXNET
was reported as being > 500 mg/kg-day (Miaullis et al., 1977). The acid would be expected to
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be acutely toxic to the Gl tract from direct damage at higher doses, which might explain the lack
of a higher dose for this compound. There is additional LDS50 information on Sodium p-
chlorobenzene sulfonate LD50s in 4 species including guinea pigs, rabbits, mice and rats. All
were taken from a translation of a Russian study. The LD50s were all very high. The lowest

listed was 7.1 g/kg in the rabbit. Toxic effects described were behavioral ataxia and general
depressed activity.

Review of US EPA IRIS, OEHHA, EU ESIS, and EU REACH

There was no toxicity information data available from these sources. The chemical has been
preregistered as part of the EU REACH requirements with an estimated submission date of
2010. There is no information on who registered the chemical. If it is truly the intention of the
unknown manufacturer(s) to follow through with registering the chemical, additional toxicity
information might become available since the deadline for registering chemicals is coming

closer (May 2018). EU ESIS indicates that it is a low production volume chemical, therefore the
amount of information might not be helpful.

US EPA Commissioned Toxicology Studies

The US EPA, according to the review provided by the Michigan DEQ (attached to this
memorandum), commissioned a set of short term in vivo and in vitro studies of p-CBSA in 1985
in relation to the Stringfellow Acid Pits site. HERO was not able to find the original
documentation on Envirostor or US EPA Yosemite databases. The source data for the individual
studies or links to them were not provided in the Michigan DEQ review.

There is a 28-day gavage study in rodents, which according to the results showed only very high
dose toxicity (2000 mg/kg/day) in 2 animals. The discussion indicates that the toxic response
seen may not have been treatment related but possibly injury from the gavage procedure.
Based upon this study, references doses, and risk based concentrations for drinking water have
been developed, by either US EPA or California EPA, and the Michigan DEQ (Referenced in the
attached Michigan DEQ document and also a review provided by Integral Corporation for the

Nevada DEP). The derived RfD used by these agencies is 1 mg/kg/day based on a NOAEL of
1000 mg/kg/day and an Uncertainty Factor of 1000.

There was one in vivo screening assay for teratogenicity. Pregnant animals were dosed at
concentrations not provided in the summary during pregnancy days 16-21 and the number of

live births and birth weights were measured. No evidence of teratogenicity was observed for this
limited study.

There was a set of mutagenicity assays performed including an Ames bacterial mutation assay
(with 5 different strains), the Mouse Lymphoma Assay and an in vivo bone marrow micronucleus
assay. The chemical was negative in all three assays. In my review of high throughput
bioassays that were run on this chemical, | found that the chemical was also tested for
genotoxicity in two DT40 DNA repair mutant cell line assays and was negative as well. These
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cell lines should be sensitive to any chemical, which interferes with DNA metabolism including
by directly or indirectly creating DNA double strand breaks or by interfering with DNA replication
fork progression. This set of data provides strong information that the chemical is not genotoxic
and may also provide some indication that it is not carcinogenic by any mechanism (see
additional discussion below on carcinogenicity).

Provisional Peer-Reviewed Toxicity Values (PPRTV)

US EPA Office of Research and Development (ORD), published a review of p-CBSA dated July
7, 2009. An orally administered sub-chronic, 7 month study in rabbits was identified, published
in Russian and dated 1970. A translation of this study was reviewed by US EPA ORD. They
were unable to derive toxicity values for p-CBSA due to insufficient presentation of important
experimental information including the frequency and manner of administration. Health effects
reported at the highest dose 10 mg/kg-day includes decreased erythrocyte counts and
hemoglobin, increased reticulocytes, a number of different measures of altered liver and kidney
function as well as decreased vitamin C content in the adrenal glands. The second highest dose
of 1'mg/kg-day produced non-significant differences in two of the measures of altered liver

function (plasma transaminases and bromosulfophthalein retention). The next dose was 0.1
mg/kg-day.

High Throughput Assays

An increasing amount of data is being generated using in vitro assays that are highly specific for
biochemical or other endpoints. A search of the online database Pubchem Biossay produced
information on 26 different endpoints, 25 from high throughput screening assays and one
literature derived
(https://pubchem.ncbi.nlm.nih.qov/compound/7400’?from=summarv#section=Top , also see
attached excel file). The majority of this data derives from the Tox21 project. Among these 25
assays the chemical was found to be inactive. HERO is not providing a full review of these
assays, however these include receptor agonism and antagonism studies for the estrogen,
androgen, PPAR alpha and gamma, aryl hydrocarbon and thyroid hormone receptors.

Other literature references to p-CBSA

The abstract of one paper that comes up in a Pubmed literature search indicates p-CSBA is
inhibitor of a mung bean protease. Proteases play vital roles in all life and it may be worthwhile
to investigate whether this type of protease is highly conserved evolutionarily and might be a
molecular target for p-CBSA action in humans. However, it is unlikely that that information might
provide enough information to assist in determining what an appropriate RfD or groundwater
cleanup goal is for the chemical or provide a more defensible value.

Carcinogenicity Discussion
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In the absence of appropriate animal cancer bioassays it is not possible to say definitively
whether p-CBSA may be a rodent carcinogen. However, it has been observed that chemicals
which are screened for genotoxicity in the three assays commissioned by US EPA and are
positive in any single assay are also likely to be rodent carcinogens (Kirkland et al., 2005). A
positive result in one of three assays was greater than 90% predicative of rodent carcinogenicity
indicating that the set of the genotoxicity assays provides a high degree of sensitivity to
identifying rodent carcinogens. The specificity is poor (many false positives) however that is not
a concern for this discussion. The fact that very few rodent carcinogens did not also show a
positive result in at least one of the assays provides some comfort that this compound is unlikely
to be a carcinogen. The observation that one or more of the three genotoxicity assays may also
predict non-genotoxic carcinogens is not surprising when one considers that the assays involve
very high doses which might only secondarily lead alterations on the DNA but might include
effects such as receptor mediated signaling, apoptosis, oxygen radical generation, and altered
replication. In fact, the single in vitro assay with the highest sensitivity to detecting all
carcinogens is a yeast recombination assay (Brennan and Schiestl, 2004, and reviewed in
Walmsley and Billinton, 2011). Furthermore, the observation that the compound is also negative
in many high throughput assays that are involved in various non-genotoxic mechanisms of

carcinogenesis (such as the aryl hydrocarbon receptor) provides additional support that the
chemical is unlikely to be a carcinogen.

Non-Cancer Toxicity Discussion

There remain only two identified studies possibly available for setting a reference dose, the US
EPA commissioned study in rats and the PPRTV identified study in rabbits. The US EPA ORD
in their review indicated the study in rabbits was not usable, leaving only the U.S. EPA rat study.

Discussion of Possible Surrogates

The Michigan DEQ review discusses two possible surrogates for p-CBSA including a pesticide,
chlorfenson (cas#80-33-1), and chlorobenzene. Neither shows evidence of carcinogenicity
according to the memorandum. Both chemicals demonstrate higher non-cancer toxicity than the
values currently available for p-CBSA The memo suggests that p-CBSA is likely of lower toxicity
due in part to toxicokinetics factors, such as much higher water solubility and assumed lower
bioavailability. The Michigan DEQ did not use these chemicals as surrogates for p-CBSA.

Neither chemical is likely to be a good surrogate for the toxicokinetics of p-CBSA or its possible
molecular targets. The interaction between chemicals and their protein targets are often highly
specific, based upon multiple factors such as their size, charge and functional groups and
neither of the two chemicals seems likely, based on these factors, to model p-CBSA very well.

Other possible surrogates with some available toxicity information (HYDROTROPES SIAR
2005, NOTOX 2007), might include other sulfonic acids such as para-toluene sulfonic acid,
xylene sulfonic acid and cumene sulfonic acid. These compounds are used very widely in
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cleaning products. They are categorized as hydrotropes; amphiphillic compounds which in high
concentration, solubilize more hydrophobic compounds. They are similarly of low volatility and
high water solubility as p-CBSA.. A full discussion of the toxicity information for the hydrotropes
is not being provided here but these compounds are of low toxicity. An RfD for para-toluene

sulfonic acid of 0.5 mg/kg-day was derived based upon a NOAEL of >500mg/kg/day from a sub-
chronic toxicity study (State of Nevada 2008).

Standards for p-CBSA

According to, the 1999 Record of Decision (ROD) for the Dual Site groundwater, Decision
Summary, Section 8.4, the US EPA does not believe that there is sufficient information to
develop a provisional [drinking water] standard for p-CBSA. The ROD also indicates that the
State of California established for the Dual Site a provisional 1 mg/kg-day No Adverse Effect
Level or NOAEL (which HERO notes is really a reference dose, RfD), and which would
approximately translate to a 25 mg/L drinking water standard

(http://yosemite.epa. ov/r9/sfund/r98fdocw.nsf/3dc283e605d6056f88257426007417a2/99feeeo7
fc39d1 a488257007006a247c/$file/08%20site%20risks.pdf ). The ROD identifies 25 mg/L as a
provisional health based standard used as a performance standard for the reinjected
groundwater. It is not a final remedial level or drinking water standard.

According to the 2006 review of p-CBSA provided by Michigan DEQ (attached), using standard
US EPA residential drinking water exposure assumptions, a risk based concentration of 35 mg/L
would be the result based upon the RfD of 1 mg/kg-day. In further confusion the Michigan DEQ
report quotes a drinking water acceptable daily intake (ADI) for p-CBSA of 35 mg/L developed
by the California EPA (no reference provided) and also indicates that the US EPA developed a
25 ppm ADI (no reference provided). HERO is unaware of acceptable daily intakes of drinking
water for p-CBSA developed by either the California EPA or the US EPA. Based upon the
residential exposure parameters that were in place until this year and an RfD of 1 mg/kg-day,
36.5 mg/L would be the risk based concentration generated for an adult exposure while a child
exposure (which is what is used for non-cancer health effects risk based levels) would be 15.6
mg/L. An age adjusted risk based concentration would be 28.8 mgl/L.

Rerunning the calculations using the newest exposure factors per US EPA guidance and

DTSC’s HHRA Note 1, a child specific risk based concentration would be 20.1 mg/L (rounded to
20 mg/L). The calculations are attached.

The Michigan DEQ applied a relative source contribution of 20% for p-CBSA based upon the
same 1 mg/kg-day RfD and exposure factors to come up with a drinking water criteria of 7.3
mg/L. HERO notes that 7.3 is 20 percent of 36.5, and not 35 which was quoted in that
document. The relative source contributions is not a technical decision but according to the
memorandum, a requirement in that state when developing drinking water criteria.

The Nevada Division of Environmental Protection (DEP), based upon the review Integral
Consulting (Integral 2007) used a groundwater screening level of 37 mg/kg-day (State of
Nevada, 2008) which is consistent with the adult exposure risk based concentration calculated
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using the same RfD of 1 mg/kg-day and previous US EPA residential exposure factors for
drinking water.
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1. Output of risk based screening level calculations for p-CBSA in tap water using a
reference dose of 1 mg/kg-day.
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4. Pubchem Biossay database: Search results for Cas# 98-66-8 (p-CBSA)









ATTACHMENT 1

Output of risk based screening level for tap water using a reference dose of 1
mg/kg-day
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ATTACHMENT 2

Michigan DEQ RBSL development, para-chlorobenzene sulfonic acid
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TOXICOLOGICAL ASSESSMENT
For Part 201Criteria//213 RBSL Development

para-Chlorobenzenesulfonic Acid
CAS #98-66-8

January 2006

para-Chlorobenzenesulfonic acid (p-CBSA) is a byproduct of the manufacture of DDT.
This chemical has been found at sites of environmental contamination where DDT
manufacturing occurred or where wastes associated with the manufacture of DDT have
been disposed. Recently, it has been identified in municipal drinking water wells for the
City of St. Louis, MI. The source is the Velsicol Superfund site in St. Louis. p-CBSA is
extremely mobile in groundwater due to its high water solubility. In addition, it is
resistant to both degradation in water and adsorption to soil or sediment particles.

Toxicity data for p-CBSA is very limited. A published toxicity endpoint does not exist. In
1985, EPA requested the development of toxicity studies for this chemical. The need
was related to the RI/FS for the Stringfellow Superfund site in California. In 1985 and
1986, the following studies were commissioned by EPA. Brief summaries of the results
of those studies are included.

Ames Salmonella Assay: This assay detects mutations in Salmonella typhimurium
bacteria. p-CBSA was tested at 50, 167, 500, 1,667 and 5,000 mg/plate both with and
without metabolic activation (Pharmakon Research International, Inc., 1985a). Test
results were negative in all five strains tested both with and without metabolic activation.

L5178Y Mouse Lymphoma Assay: This assay measures the ability of a chemical to
induce forward mutations at the thymidine kinase (TK) locus in L5178Y mouse
lymphoma cells. p-CBSA was tested at five concentrations (50, 125, 250, 500, and
1,000 meg/ml) with and without metabolic activation (Pharmakon Research International,
Inc., 1985b). p-CBSA did not produce an increase in mutation frequency with or without
metabolic activation at any of the doses administered.

in vivo Bone Marrow Cytogenetics Assay: This assay measures the ability of a test
substance to induce chromosomal aberrations in the bone marrow of treated rats. Male
rats were administered a single dose of 2,000 mg/kg p-CBSA by oral gavage
(Pharmakon Research International, Inc., 1985c). Groups were sacrificed at 6, 12, and
24 hours post-treatment. No significant increases in the incidence of aberrations or in
the number of cells with aberrations were observed in any of the test animals.
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Teratogenicity Screening Assay: This test evaluates the potential of chemicals to
induce teratogenic effects (birth defects) in pregnant animals. Pregnant female rats
were administered high doses of p-CBSA on days 7 to 16 of pregnancy (Chernoff and
Rosen, 1985). The number of live births and the weight of newborn animals on days
one and three post-birth are used as the screening effects for teratogenicity. p-CBSA
did not produce any dose-related teratogenic effects.

28-Day Oral Toxicity Study in Rats: Groups of ten female and ten male rats were
administered p-CBSA via oral gavage at doses of 0, 10, 50, 500, 1,000 or 2,000 mg/kg
body weight for 28 days (American Biogenics Corp., 1985). Statistically significant
reductions in the weights of the left adrenal gland were seen in the 500 mg/kg male dose
group. Since this effect was not seen at the higher dose groups, it was not considered
to be toxicologically significant. Noteworthy effects were seen in two of the high dose
males which included slightly lower body weights and observations of salivation, gasping
and irregular breathing. Since it is not certain that these effects were related to
treatment (one animal appeared to have been injured during dosing), the NOAEL for
males was determined to be 1,000 mg/kg. Since no effects were reported in females,
the NOAEL for females is 2,000 mg/kg.

Structural Analog: A similar compound for which there are toxicity data is the 4-
chlorophenyl ester of 4-chlorbenzenfulfonate (chlorfenson). In place of the hydrogen
atom of the hydroxyl group, chlorfenson has an additional benzene ring with a single
chlorine atom attached to it. Chlorfenson is a registered pesticide, specifically a miticide.
The database for chlorfenson is more complete and gives no indication that it is a
carcinogen. The oral rat LD50 is 2,000 mg/kg and a two year in-feed rat study reported
a lowest observed effect level (LOEL; minimal effects) at 50 ppm (in feed; approximately
equal to 3.5 mg/kg body weight). The no observed effect level (NOEL) was 25 ppm
(approximately equal to 1.8 mg/kg body weight). These data suggest that the analog is
significantly more toxic however, this is expected since it is less water soluble than p-
CBSA.

Conclusions: Based on the limited toxicity data available for p-CBSA, it does not
appear to be highly toxic. In addition, it is highly water soluble suggesting that it is not
likely to be rapidly or extensively absorbed by the gastrointestinal tract; lipid soluble
chemicals are typically absorbed to the greatest degree. p-CBSA is also likely to be
readily excreted in urine due to its high water solubility. Although the animal bioassay
was conducted for only 28 days, no clear treatment-related effects were observed. The
teratogenicity screen was negative as were the three mutagenicity studies. Based on
the negative mutagenicity studies, p-CBSA is not expected to be carcinogenic.

Chlorobenzene, a related chemical, was tested by the National Toxicology Program in a
gavage study in rats and mice (a standard two-year cancer bioassay); no excess tumor
incidence was found. The addition of a sulfate group to chlorobenzene (forming p-
CBSA) would likely decrease its toxicity by increasing its solubility and thereby hastening
its excretion from the body. Even the more toxic structural analog (chlorfenson) did not
cause cancer in a two year rodent study (see previous section).

Although p-CBSA was tested in a 28-day study in lieu of a subchronic or chronic study,
the uncertainty factor (UF) typically used for subchronic data was considered sufficient
for this chemical. It is not expected that p-CBSA would cause any significantly different
effects in a subchronic study than it did in the 28-day study due to its high solubility in
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water and minimal accumulation in the body; p-CBSA is not expected to be absorbed by
the gastrointestinal system to any significant degree and is expected to be readily
excreted in urine. As a result, an UF of 1,000 is applied to the NOAEL to derive the
reference dose (RfD) of 1 mg/kg-day. The UF includes a 10-fold factor for each of the
following: interspecies variation; intraspecies variation; and extrapolation from a
subchronic study to a chronic study.

Groundwater Criteria: The RfD noted above was incorporated into the generic drinking
water criteria (DWC) algorithms for noncarcinogens to generate a residential DWC of
7,300 ppb and an industrial DWC of 21,000 ppb. Other groundwater criteria could not
be developed due to insufficient data.

Soil Criteria: Soil criteria protective of residential and industrial/commercial drinking
water are 1.5E+05 and 4.2E+5 ppb, respectively. The soil direct contact criterion (DCC)
for residential land use is 2.3E+8 ppb. The industrial, commercial Ill, and commercial |V
soil DCC are 7.3E+8, 1.0E+9, and 8.6E+8 ppb, respectively. Csat and the inhalation-

based soil criteria could not be developed due to insufficient data for this hazardous
substance.

Other agency standards: The California Environmental Protection Agency (Cal/EPA)
and the United States Environmental Protection Agency (U.S. EPA) have derived
acceptable daily intakes (ADI) for p-CBSA in drinking water. The ADI of 35,000 ppb
derived by the Cal/EPA is based on the same RfD as the Part 201 DWC. The equation
used to derive the Cal/EPA ADI includes the standard assumptions for human body
weight and water ingestion but none of the others that are included in the Part 201 DWC
equation. The primary difference between the Cal/EPA AD| and the MDEQ Part 201
DWC is due to the 20% relative source contribution factor (RSC) required by the Part
201 rules. The default RSC of 20% is required unless chemical-specific data are
available which support a different value. The U.S. EPA developed an ADI of 25,000
ppb in 1986 based on the same 28-day rat study, however, EPA has not been able to
provide details that would explain the difference between it and the Cal/EPA ADI.
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Waverly, PA.
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IUR
LOAEL
LOAELap;
LOAELpgc
NOAEL
NOAELAap;
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OSF
p-IUR
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p-RfC
p-RfD

RfC

RfD

UF

UFa

UF¢

UFp

UFy

UF,
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Commonly Used Abbreviations

Benchmark Dose

Integrated Risk Information System

inhalation unit risk

lowest-observed-adverse-effect level

LOAEL adjusted to continuous exposure duration
LOAEL adjusted for dosimetric differences across species to a human
no-observed-adverse-effect level

NOAEL adjusted to continuous exposure duration
NOAEL adjusted for dosimetric differences across species to a human
no-observed-effect level

oral slope factor

provisional inhalation unit risk

provisional oral slope factor

provisional inhalation reference concentration
provisional oral reference dose

inhalation reference concentration

oral reference dose

uncertainty factor

animal to human uncertainty factor

composite uncertainty factor

incomplete to complete database uncertainty factor
interhuman uncertainty factor

LOAEL to NOAEL uncertainty factor

subchronic to chronic uncertainty factor
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PROVISIONAL PEER-REVIEWED TOXICITY VALUES FOR
p-CHLOROBENZENE SULFONIC ACID (CASRN 98-66-8)

Background
On December 5, 2003, the U.S. Environmental Protection Agency's (U.S. EPA) Office of
Superfund Remediation and Technology Innovation (OSRTTI) revised its hierarchy of human

health toxicity values for Superfund risk assessments, establishing the following three tiers as the
new hierarchy:

1) U.S. EPA's Integrated Risk Information System (IRIS).
2) Provisional Peer-Reviewed Toxicity Values (PPRTVs) used in U.S. EPA's Superfund
Program.
3) Other (peer-reviewed) toxicity values, including
» Minimal Risk Levels produced by the Agency for Toxic Substances and Disease
Registry (ATSDR),
» California Environmental Protection Agency (CalEPA) values, and
» EPA Health Effects Assessment Summary Table (HEAST) values.

A PPRTV is defined as a toxicity value derived for use in the Superfund Program when
such a value is not available in U.S. EPA's IRIS. PPRTVs are developed according to a Standard
Operating Procedure (SOP) and are derived after a review of the relevant scientific literature
using the same methods, sources of data, and Agency guidance for value derivation generally
used by the U.S. EPA IRIS Program. All provisional toxicity values receive internal review by
two U.S. EPA scientists and external peer review by three independently selected scientific
experts. PPRTVs differ from IRIS values in that PPRTVs do not receive the multiprogram
consensus review provided for IRIS values. This is because IRIS values are generally intended
to be used in all U.S. EPA programs, while PPRTVs are developed specifically for the Superfund
Program.

Because new information becomes available and scientific methods improve over time,
PPRTVs are reviewed on a 5-year basis and updated into the active database. Once an IRIS
value for a specific chemical becomes available for Agency review, the analogous PPRTV for
that same chemical is retired. It should also be noted that some PPRTV documents conclude that
a PPRTYV cannot be derived based on inadequate data.

Disclaimers

Users of this document should first check to see if any IRIS values exist for the chemical
of concern before proceeding to use a PPRTV. If no IRIS value is available, staff in the regional
Superfund and Resource Conservation and Recovery Act (RCRA) program offices are advised to
carefully review the information provided in this document to ensure that the PPRTVs used are
appropriate for the types of exposures and circumstances at the Superfund site or RCRA facility
in question. PPRTVs are periodically updated; therefore, users should ensure that the values
contained in the PPRTV are current at the time of use.

It is important to remember that a provisional value alone tells very little about the
adverse effects of a chemical or the quality of evidence on which the value is based. Therefore,
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users are strongly encouraged to read the entire PPRTV document and understand the strengths
and limitations of the derived provisional values. PPRTVs are developed by the U.S. EPA
Office of Research and Development’s National Center for Environmental Assessment,
Superfund Health Risk Technical Support Center for OSRTI. Other U.S. EPA programs or
external parties who may choose of their own initiative to use these PPRTVs are advised that
Superfund resources will not generally be used to respond to challenges of PPRTVs used in a
context outside of the Superfund Program.

Questions Regarding PPRTVs

Questions regarding the contents of the PPRTVs and their appropriate use (e.g., on
chemicals not covered, or whether chemicals have pending IRIS toxicity values) may be directed
to the U.S. EPA Office of Research and Development’s National Center for Environmental
Assessment, Superfund Health Risk Technical Support Center (513-569-7300), or OSRTI.

INTRODUCTION

No RID, RIC, or cancer assessment for p-chlorobenzene sulfonic acid (see Figure 1 for
chemical structure) is available on IRIS (U.S. EPA, 2009), in the Health Effects Assessment
Summary Tables (HEAST) (U.S. EPA, 1997), or in the Drinking Water Standards and Health
Advisories list (U.S. EPA, 2006). No relevant documents were located in the Chemical
Assessments and Related Activities (CARA) list (U.S. EPA, 1991, 1994). The Agency for Toxic
Substances Disease Registry (ATSDR, 2009) has not published a Toxicological Profile for
p-chlorobenzene sulfonic acid, and no Environmental Health Criteria Document is available
from the World Health Organization (WHO, 2009). The American Conference of Governmental
Industrial Hygienists (ACGIH, 2008), the Occupational Safety and Health Administration
(OSHA, 2009), and the National Institute for Occupational Safety and Health (NIOSH, 2009)
have not established occupational health standards for p-chlorobenzene sulfonic acid. No
information regarding p-chlorobenzene sulfonic acid was located in Patty’s Industrial Hygiene
and Toxicology (Shertzer, 2001). The carcinogenicity of p-chlorobenzene sulfonic acid has not
been assessed by the International Agency for Research on Cancer (IARC, 2009) or the National
Toxicology Program (NTP, 2005, 2009).

;:{t}k _r‘_{:ll 4
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Figure 1. Chemical Structure of p-Chlorobenzene Sulfonic Acid
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Literature searches were conducted from the 1960s through December 2008 for studies
relevant to the derivation of provisional toxicity values for p-chlorobenzene sulfonic acid.
Databases searched include MEDLINE, TOXLINE (with NTIS), BIOSIS, TSCATS/ TSCATS2,
CCRIS, DART, GENETOX, HSDB, RTECS, Chemical Abstracts, and Current Contents (last
6 months).

REVIEW OF PERTINENT DATA

Human Studies

No relevant data were located regarding the toxicity of p-chlorobenzene sulfonic acid to
humans following inhalation or oral exposure.

Animal Studies
Oral Exposure

In a subchronic toxicity study, Kryatov (1970) administered 0, 0.1, 1.0, or 10 mg/kg-day
of p-chlorobenzene sulfonic acid orally to rabbits for 7 months. The strain, sex, number of
rabbits per group, and frequency and manner of administration were not reported. Parameters
measured include body weight, behavior, conditioned reflexes, hematology and clinical
chemistry, liver and kidney function tests, organ weight, and vitamin C content of organs. No
mortality data are presented, and no quantitative values are presented for any of the results,
although the study author conducted some statistical analyses (exact statistical tests not
identified). Exposure to the high dose of 10 mg/kg-day p-chlorobenzene sulfonic acid
significantly decreased erythrocyte counts and hemoglobin, and increased reticulocyte counts,
plasma transaminase activities, serum urea, and serum cholesterol. Treatment with the high dose
also altered retention of bromosulfophthalein (BSP) in the liver and phenol red
(phenolsulfonphthalein or PSP) in the kidneys and decreased the vitamin C content of the
adrenals. Observations at the medium dose of 1 mg/kg-day included nonsignificant increases in
the activity of plasma transaminases and (relative to the effect at the high dose) a smaller, less
persistent increase in BSP retention in the liver. The study author considered 1 mg/kg-day to be
a “threshold” dose for p-chlorobenzene sulfonic acid in rabbits and 0.1 mg/kg-day to be a
“subliminal” (i.e., ineffective) dose. The methods and results are not presented with enough
detail to allow for a full evaluation of this study’s ability to influence the derivation of a
provisional toxicity value. No other studies regarding oral exposure of animals to
p-chlorobenzene sulfonic acid are available.

Inhalation Exposure

No relevant data were located regarding the toxicity of p-chlorobenzene sulfonic acid to
animals following inhalation exposure.







FINAL
7-7-2009

FEASIBILITY OF DERIVING PROVISIONAL SUBCHRONIC AND CHRONIC
ORAL RfD VALUES FOR p-CHLOROBENZENE SULFONIC ACID

No human oral toxicity data were located for p-chlorobenzene sulfonic acid. The
subchronic oral toxicity study in rabbits by Kryatov (1970) is not an appropriate basis for
deriving a provisional RfD for p-chlorobenzene sulfonic acid because of limited reporting of
methods and results. In the absence of any suitable subchronic, chronic, reproductive, or
developmental toxicity data, it is not feasible to derive a provisional RfD for p-chlorobenzene
sulfonic acid.

FEASIBILITY OF DERIVING PROVISIONAL SUBCHRONIC AND CHRONIC
INHALATION RfC VALUES FOR p-CHLOROBENZENE SULFONIC ACID

A provisional RfC cannot be derived for p-chlorobenzene sulfonic acid because suitable
inhalation toxicity data are not available in humans or animals.

PROVISIONAL CARCINOGENICITY ASSESSMENT FOR
p-CHLOROBENZENE SULFONIC ACID

Weight-of-Evidence Descriptor

Under the Guidelines for Carcinogen Risk Assessment (U.S. EPA, 2005), there is
“Inadequate Information to Assess the Carcinogenic Potential” of p-chlorobenzene sulfonic
acid. Studies evaluating the carcinogenic potential of oral or inhalation exposure to
p-chlorobenzene sulfonic acid in humans or animals were not identified in the available
literature.

Quantitative Estimates of Carcinogenic Risk
The lack of suitable data precludes derivation of quantitative estimates of cancer risk for
p-chlorobenzene sulfonic acid.
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From: Solomon. Gina@EPA

To: Lyons. John

Subject: FW: Para-chlorobenzene sulfonic acid
Date: Monday, March 02, 2015 3:51:25 PM
Attachments: image001.png

PCBSA Public Health Protection Concentration (secured).pdf
PRA pCBSA-MEMO 2-27-15.pdf

From: Ting, David@OEHHA

Sent: Monday, March 02, 2015 9:47 AM

To: Lee, Barbara@DTSC; Solomon, Gina@EPA

Cc: Ting, David@OEHHA; Zeise, Lauren@OEHHA; Marty, Melanie@OEHHA
Subject: FW: Para-chlorobenzene sulfonic acid

Good morning.
Sorry that we forgot to include you in the mailing list, last Friday.
David

Please note: OEHHA is subject to the California Public Records Act. E-mail communications
with OEHHA staff are not confidential and may be produced to members of the public
upon request.

From: Jimenez, Hermelinda@OEHHA

Sent: Friday, February 27, 2015 5:15 PM

To: Forbes, Cindy@Waterboards

Cc: Ting, David@OEHHA; Zeise, Lauren@OEHHA
Subject: Para-chlorobenzene sulfonic acid

Hi Cindy,
Please see the memo and attachment from Dr. David Ting, OEHHA, Cal/EPA.

Thank you
HERMEI.},NDA JIMENEZ
O]-_‘FlCE ECHNICIAN

CalEPA/OEHHA/PETB

1515 Clay Street, 16t Floor
Oakland, CA 94612

>4 hermelinda.jimenez@oehha.ca.gov
E (510) 622-3173 | = (510) 622-3218
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SUMMARY

The Office of Environmental Health Hazard Assessment (OEHHA) is identifying a public
health protective concentration of 3 parts per million (ppm) for the chemical para-
chlorobenzene sulfonic acid (pCBSA) in drinking water. pCBSA is a byproduct of the
production of dichloro-diphenyl-trichloroethane (DDT) and is often found in soil at former
DDT manufacturing sites. pCBSA is highly water soluble and has contaminated
aquifers beneath these sites. A public health protective concentration is the maximum
concentration of a contaminant in drinking water that can be consumed by humans with
no expected adverse health effects.

The toxicological database for pCBSA is very sparse. There are only five studies: three
genotoxicity studies, a screening-level teratology study, and a short-term (28 days)
toxicity study. In addition to these data, OEHHA also considered information derived
from structure-activity relationship analyses and results of high throughput assays of
cells and cell components. There are no long-term toxicity or cancer studies or studies
on effects in young animals for the chemical. These data gaps make the determination
of a public health protective concentration particularly challenging.

The public health protective concentration is derived by first calculating an Acceptable
Daily Dose (ADD) from toxicology data and uncertainty factors (UFs) to account for
limitations in the database, variations in human response, and potential differences
between animal and human responses to pCBSA. The ADD is defined as the estimated
maximum daily dose that can be consumed by humans without toxic effect, and is
similar in definition to the reference dose (RfD) used by the U.S. Environmental
Protection Agency (US EPA). Second, the volume of drinking water consumed each
day is taken into account, in order to determine the concentration of the chemical that
can be consumed in water without exceeding the ADD.

The ADD for pCBSA was estimated using data from the 28-day toxicity study conducted
by the American Biogenics Corporation (1985). In this key study, male rats gained less
body weight as the dose of pCBSA was increased. A mathematical model was used to
estimate the dose of pPCBSA which would not be expected to cause a significant
decrease in body weight gain. This dose is 797 milligrams per kilogram of body weight
per day (mg/kg-day). OEHHA estimated an ADD and public health protective

p-Chlorobenzene Sulfonic Acid OEHHA
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concentrations for two exposure scenarios, acute (short-term) exposure, and chronic
(lifetime) exposure.

For acute exposure, consideration is given to sensitive and susceptible populations
consuming water over a short period of time. Infants can have greater sensitivity to a
given dose of a chemical than adults, and also drink more water per kilogram of body
weight than adults and so receive a higher dose of the chemical than adults drinking the
same water (OEHHA, 2012). OEHHA applied a total UF of 1,000 to derive the acute
ADD value of 0.80 mg/kg-day. The UF accounted for possible differences in the ways
that laboratory animals and humans may be affected by pCBSA, variability in human
susceptibility (including the greater potential sensitivity of infants) and the limited
available toxicity data — for example, no studies were available on the effects of the
chemical in developing and young animals. Assuming infants consume 0.237 liters of
water per kilogram of body weight per day (L/kg-day) (OEHHA, 2012), and that all of the
pCBSA consumed is from water, OEHHA derived a drinking water public health
protective concentration of 3 milligrams per liter (mg/L), equivalent to 3 ppm.

For chronic exposure, OEHHA applied a total UF of 3,000 to estimate a chronic ADD of
0.27 mg/kg-day. The UF is larger than that used in the acute calculation since the
period of exposure is for a lifetime and only a 28-day study is available for estimating
the chronic (lifetime) ADD. Starting with the chronic ADD and applying the time-
weighted average (over a lifetime) water consumption rate of 0.053 L/kg-day and an
assumed 80% exposure of pPCBSA from water to allow for pCBSA from other sources
such as soil, OEHHA derived a drinking water concentration of 4 mg/L (equivalent to 4
ppm) that is protective of chronic exposures. Since the drinking water concentration
derived for acute exposure is lower, the 3 ppm is selected as the public health
protective concentration for pCBSA.

p-Chlorobenzene Sulfonic Acid OEHHA
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LIST OF ABBREVIATIONS AND KEY TERMS

ADD

ANOVA

BMD

BMDL

BMDL;1sp

Cac ute

Cchronic

DDT

DTSC

HTP

L/kg-day

p-Chlorobenzene Sulfonic Acid
Public Health Protective Concentration

acceptable daily dose

It is an estimate representing the maximum daily dose (in milligrams per
kilogram of body weight per day, mg/kg-day) that can be consumed by
humans for an entire lifetime with no expected adverse health effects.
This is similar to the term “reference dose” used by U.S. EPA.

analysis of variance
A collection of statistical methods to analyze the average measured
values between groups.

benchmark dose

A dose determined by the benchmark dose modeling, which considers the
shape of the entire dose-response curve and a predetermined change in
the response rate as an adverse effect.

95% lower confidence limit on the BMD.

This dose accounts for the uncertainty in the BMD because of variance in
the data and fitness of the data by the model equation. It is generally
used as the point of departure, the dose which would not cause the
adverse effect.

The 95% lower confidence limit on the BMD when the benchmark
response is based on the standard deviation (1SD) of the control mean.

public health protective concentration

Following determination of ADD, a health-protective concentration (C, in
milligrams/liter, mg/L, or ppm) in drinking water can be derived by dividing
the ADD by the estimated intake of the chemical via drinking water as well
as other relevant exposure routes such as inhalation and dermal contact.

water concentration for acute exposure
water concentration for chronic exposure
dichloro-diphenyl-trichloroethane

Department of Toxic Substances Control, California Environmental
Protection Agency

high throughput assay

liters (of water) per kilogram of body weight per day
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MDEQ
mg/kg
mg/kg-day
mg/L
NOAEL

OEHHA

pCBSA

ppm
POD

QSAR

RSC

RfD

UF

UFa

p-Chlorobenzene Sulfonic Acid
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Michigan Department of Environmental Quality

milligrams (of chemical) per kilogram of body weight
milligrams (of chemical) per kilogram of body weight per day
milligrams (of chemical) per liter
no-observed-adverse-effect level

Office of Environmental Health Hazard Assessment, California
Environmental Protection Agency

para-chlorobenzene sulfonic acid
parts per million

point of departure

POD is the dose of a chemical (in units of milligrams per kilogram of body
weight per day [mg/kg-day]) derived from an animal or human study that is
used as a starting point for calculating ADD.

guantitative structure activity relationship

relative source contribution

The proportion of exposures to a chemical attributed to tap water
(including inhalation and dermal exposures, e.g., during showering), as
part of total exposure from all sources (including food and air pollution).

reference dose

An estimate of a daily oral exposure to the human population (including
sensitive subgroups) that is likely to be without an appreciable risk of
adverse health effects during a lifetime.

uncertainty factor

A factor used in risk assessment to account for various unknowns due to
limitation in the toxicology or exposure database as well as our
understanding of certain biological processes.

interspecies uncertainty factor

An uncertainty factor to account for toxicokinetic and toxicodynamic
differences between humans and test animals. The default UF for
interspecies extrapolation is 10.

OEHHA
February 2015







UFy intraspecies uncertainty factor
An uncertainty factor to account for toxicokinetic and toxicodynamic
differences within the human population. It is often used to protect infants,
children, and pregnant women. The default UF for intraspecies variability
is 30.

U.S. EPA United States Environmental Protection Agency
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INTRODUCTION

Background

The Office of Environmental Health Hazard Assessment (OEHHA) has determined a
public health protective concentration of 3 parts per million (ppm) for para-
chlorobenzene sulfonic acid (pCBSA) in drinking water. This report describes the
toxicity database evaluated and the approaches used to derive the concentration.

pCBSA is an environmental chemical contaminant generated as a byproduct of
dichloro-diphenyl-trichloroethane (DDT) manufacturing (Lim, 1972). In California, DDT
was produced from 1947 to 1982 at the Montrose Chemical Company plant in Los
Angeles. Years of DDT production released pCBSA into the environment and
contaminated the groundwater at the former plant site (the Montrose Chemical Corp
Superfund site) as well as at the neighboring land (Del Amo Superfund site). Other
sites of pCBSA contamination across the country include the Stringfellow Acid Pits in
California, the Basic Management Incorporated Complex in Nevada, and the Velsicol
Superfund site in Michigan.

Physical Properties and Environmental Fate and Transport

pPCBSA is an organic compound with a molecular weight of 192.62 and a CAS registry
number of 98-66-8. It is a strong acid and has negligible vapor pressure because it is
highly water soluble and resistant to both degradation in water and adsorption to soil.
Using structure activity relationship analysis, the Department of Toxic Substances
Control (DTSC, 1997) determined that pCBSA would not bioaccumulate in animal
tissues and assigned a bioconcentration factor of one to the chemical.

p-Chlorobenzene Sulfonic Acid OEHHA
Public Health Protective Concentration February 2015







TOXICITY DATABASE

The toxicological database for pCBSA is very sparse. The evaluation of potential
human effects of pCBSA is determined mainly from five U.S. Environmental Protection
Agency (U.S. EPA)-commissioned studies (CH2M Hill, 1994; reviewed in Michigan
Department of Environmental Quality, MDEQ, 2006). The studies are summarized in
this section:

¢ Invitro Genotoxicity (Ames) assays (Pharmakon Research International 1985a).

e In vitro Genotoxicity (L5178Y TK* mouse lymphoma cell) assay (Pharmakon
Research International 1986).

¢ In vivo Genotoxicity (Bone Marrow Cytogenics) assay (Pharmakon Research
International 1985b).

e Teratology Screening Study (Chernoff and Rosen, 1985).

e 28-day Toxicity Study (American Biogenics Corp., 1985).

DTSC (2014) conducted a literature search that did not identify new in vivo toxicity data
on pCBSA published since the 1999 DTSC record of decision identifying a provisional
health standard to be used in reinjected groundwater of 25 milligrams per liter (mg/L).
DTSC did identify results from high-throughput testing assays from a U.S. EPA
database. pCBSA was tested in 25 high-throughput toxicogenomic assays and did not
show any effect in the gene and protein activity tested. OEHHA also performed a search
in January 2015 of regulatory and open-literature databases and also did not identify
any additional toxicity information useful for deriving a public health protective
concentration. OEHHA also conducted a structure-activity relationship analysis to
assess the carcinogenic potential of pCBSA.

Genotoxicity

There are two in vitro gene mutation assays in the scientific literature. There were no
increases in mutation frequency, with or without the addition of rat liver metabolic
activation, in both the L5178Y TK* mouse lymphoma cell (Pharmakon Research
International, 1986) and the Ames assay with five Salmonella strains (TA 1535, 1537,
1538, 98, and 100) exposed to various concentrations of pPCBSA (Pharmakon Research
International, 1985a).

In an in vivo bone marrow cytogenetic assay, male Sprague-Dawley rats (6 per time

period) were given a single dose of 2000 milligrams per kilogram of body weight (mg/kg)

pCBSA by gavage (Pharmakon Research International, 1985b). There were no

significant increases in incidence of metaphase chromosomal aberrations or number of
7
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cells with aberrations in bone marrow sampled at 6, 12, or 24 hours post dose. Some
animals had diarrhea at 6 hour (3 of 6 males) and 12 hour (2 of 6 males) observation
periods. This was not observed in the vehicle controls.

Carcinogenicity

No two-year animal cancer bioassay has been conducted for pPCBSA. OEHHA carried
out Quantitative Structure Activity Relationship (QSAR) modeling to investigate the
carcinogenicity potential of pCBSA using both VEGA (http://www.vega-gsar.eu/) and
Lazar (http://lazar.in-silico.de/predict). A more complete description of the programs
and methods can be found in OEHHA'’s document on the evidence of the
carcinogenicity of dibenzanthracenes (OEHHA, 2014a). Prediction results for pPCBSA
were inconsistent using either modeling programs. With VEGA, the CESAR
carcinogenicity model predicted non-carcinogenicity for pPCBSA while the Benigni-Bossa
carcinogenicity model predicted carcinogenicity (see Appendix 1 A, B). In both
assessments, the results for the compound were out of the model applicability domain,
indicating the predictions were unreliable. Similarly conflicting results were also found
using Lazar (see Appendix 1 C). Based on the conflicting and uncertain QSAR
predictions coupled with negative but sparse genotoxicity data, and lack of direct in vivo
carcinogenicity evidence OEHHA concluded that there is inadequate evidence for
judging the carcinogenicity of pCBSA.

Developmental Toxicity

In a teratology screening study, pregnant female CD rats (25 per group) were treated by
gavage with 0, 1000, or 2000 milligrams per kilogram of body weight per day (mg/kg-
day) pCBSA from gestational days 7 to 16 (Chernoff and Rosen, 1985). Dams were
allowed to give birth and litters were analyzed on postnatal days 1 and 3. Dams that did
not give birth were sacrificed on postnatal day 3 and examined for implantation sites.
The protocol for this study included limited observations and only two dose groups, and
the study was not conducted according to Office of Prevention, Pesticides and Toxic
Substances (OPPTS) guidelines (U.S. EPA, 1998). Results indicated there was no
significant effect of treatment on reproduction or developmental effects measured
(maternal weight gain, litter size, pup weight) at any dose tested. However, this study
did not include observations, functional deficits, or analysis of fetal malformations or
abnormalities. Thus, this study did not adequately investigate the teratogenic potential
of pCBSA.
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28-Day Toxicity

This is the only study of pCBSA with repeated exposure in vivo, using multiple doses,
conducted in both sexes, with adequate reporting, and sufficient pathological
examination (American Biogenics Corp., 1985). The results from this study have been
the basis for reference levels by multiple agencies.

In this study, male and female Sprague-Dawley rats (10/sex/dose group) were dosed by
gavage at 0, 10, 50, 500, 1000, or 2000 mg/kg-day for 31 or 32 days. For the purpose of
this document, this study will be referred to as the 28-day rat toxicity study to retain
consistency with previous documents that cite this study for determining reference
levels (DTSC, 1997; MDEQ, 2006). Animals were closely monitored for signs of
toxicity, and body weights and food consumption were recorded weekly throughout the
study. At the study termination, blood samples were analyzed for hematology and
clinical chemistry parameters, ophthalmological examinations were conducted, organs
were weighed, and tissues were subjected to histopathological examination.

There was no early mortality reported for the study. Females were generally unaffected
by treatment at all doses. The no-observed-adverse-effect level (NOAEL) for females in
this study was 2000 mg/kg-day.

Table 1. Results of male toxicity endpoints from 28-day rat toxicity study
(American Biogenics Corp., 1985).

Effects Dose mg/kg-day®
0 10 50 500 1000 2000
Adrenal Weight (left) | 0.0375+ | 0.0313+ | 0.0336x | 0.0252+ 0.0323+ 0.0320+
(9) 0.0042 0.0062 0.0048 0.003* 0.0086 0.0044
N=9°
Adrenal Organ/body | 0.0105+ | 0.0088+ | 0.0090+ | 0.0072+ 0.0092+ 0.0093+
Weight Ratio 0.0014 0.0020 0.0016 0.0009* 0.0022 0.0014
N=9°
Final Fasted Body 360.511+ | 357.437+ | 374.856% | 349.908+ | 349.168+ | 344.753%
Weight (g) 25.976 28.070 20.127 29.583 34.291 34.654
Body Weight Gain 165+ 170+ 176+ 160+ 153+ 150+
(g)** 20.9 21.3 9.8 14.9 19.6 29.2
Clinical Signs- 0/10 0/10 0/10 0/10 0/10 1/10
Salivation, gasping***
Irregular Breathing*** 0/10 0/10 0/10 0/10 0/10 2/10
Crusty Eyes 0/10 0/10 1/10 1/10 1/10 1/10
Misaligned Incisor 0/10 0/10 1/10 1/10 2/10 1/10

*Total animal per group=10, except noted. * p<0.01 relative to control **significant by ANOVA p<0.05
and trend test p<0.001 *** significant by trend test p<0.05

Males, however, showed some evidence of toxicity with multiple endpoints (see Table

1). Males dosed with 500 mg/kg-day had a statistically significant decrease in left
9
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adrenal weight, both absolute weight and the organ weight relative to body weight ratio.
This change was not significant at higher doses and thus showed no dose-response
relationship. There was also a trend for dose-dependent decrease in final fasted body
weight, although not statistically significant. The decrease in average body weight gain
in males was statistically significant by analysis of variance (ANOVA) (p<0.05) with
positive test for trend (p<0.001) but was not significant by pairwise comparison of
individual treatment groups with the controls. While there was no significant change in
the group total average or daily food consumption, examination of the individual data
showed that the decrease in body weight gain in the 2000 mg/kg-day group was due to
two animals that were most affected by the treatment. One male had clinical signs of
toxicity including irregular breathing, while another male also displayed signs of
salivation and gasping. The finding of reduced body weight gain was associated with
these clinical observations of toxicity and was thus considered biologically significant.

Furthermore, while there was a low incidence of crusty eyes and misaligned incisors in
male rats dosed at 50 mg/kg-day and above, there was a lack of dose response for
these observations and they were of limited toxicological relevance. Therefore, based
on decreasing body weight gain and clinical signs of toxicity observed in the male rats at
2000 mg/kg-day, the NOAEL for this study was 1000 mg/kg-day, the next lower dose
tested.
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PUBLIC HEALTH PROTECTIVE CONCENTRATION FOR pCBSA

Existing Drinking Water Reference Levels

In 1994, DTSC reviewed the U.S. EPA-commissioned studies of pCBSA and calculated
a provisional reference dose (RfD) and an acceptable drinking water concentration.
The RfD was based on a NOAEL of 1000 mg/kg-day from the results of the 28-day rat
toxicity study (American Biogenics Corporation, 1985). Using the NOAEL of 1000
mg/kg-day and applying an uncertainty factor of 1000 (10-fold for extrapolation from
short-term exposure to long-term exposure; 10-fold extrapolation from animal data to
humans; and 10-fold to account for sensitive human populations), the RfD was
determined to be 1 mg/kg-day. Applying a daily consumption of 2 L water per day and a
70 kg body weight, DTSC calculated a safe drinking water concentration of 35 mg/L,
which could be consumed by humans with no likely adverse effects. In 1997, OEHHA
reviewed the 1994 DTSC determination and the toxicity studies identified, and at that
time agreed with the DTSC determination.

In January 2006, the Remediation and Redevelopment Division of the Michigan
Department of Environmental Quality (MDEQ, 2006) also conducted a toxicological risk
assessment on pCBSA based on the toxicity studies for pCBSA as well as its structural
analogue, 4-chlorophenyl ester of 4-chlorobenzenfulfonate (chlorofenson). Data from
this structural analogue was used to support the determination that pCBSA is not likely
to be a carcinogen. The assessment also noted that the analogue was significantly
more toxic. Based on their generic drinking water criteria and an RfD of 1 mg/kg-day (in
agreement with DTSC and the 1997 OEHHA review), MDEQ developed a residential
drinking water criterion of 7.3 ppm. Differences between this value and those derived
by DTSC are attributed to addition of a 20% relative source contribution (RSC) in the
MDEQ evaluation. The RSC is the proportion of pCBSA exposure that is estimated to
come from drinking water. In the MDEQ evaluation they applied a default value for their
program of 0.2 or 20%.

In a 2014 memo, DTSC also calculated a risk-based concentration using the exposure
factors from U.S. EPA guidelines and an RfD of 1 mg/kg-day. The ‘child-specific risk-
based concentration’ was determined to be 20 mg/L. Included in this memo was a
Pubchem bioassay search citing results of high throughput (HTP) assays, mostly
conducted as part of the U.S. EPA’s Tox21 project. pCBSA was tested in 25 HTP
toxicogenomic assays and did not show any effect in the gene and protein activity
tested. OEHHA has also reviewed this data and is in agreement with the DTSC
conclusion.
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Point of Departure

Since the DTSC and OEHHA reviews in the 1990s, risk assessment approaches have
advanced with a better understanding of sensitivity of early-life exposures to toxic
chemicals, new data on differences in tap water intake rates between infants and adults,
and new dose-response modeling methodology. U.S. EPA has developed the
Benchmark Dose (BMD) software to estimate the point of departure (POD) for the
determination of exposure risk. BMD modeling provides a more quantitative approach
to deriving a POD versus the traditional NOAEL approach. Using these new
approaches, OEHHA in this report has calculated public health protective drinking water
concentrations for pCBSA.

There were three in vivo studies available for POD determination. Both the in vivo
cytogenetic study (Pharmakon Research International, 1985b) and teratology study
(Chernoff and Rosen, 1985) had few doses and observations and were not adequate to
assess acute or chronic toxicity. As before, OEHHA chose the 28-day rat toxicity study
as the key study because it included measurements of clinical chemistry, hematology
and pathology and was overall a well-conducted study. Results of the study indicated
that pCBSA was not overtly toxic. Clinical observations including salivation, gasping,
and irregular breathing were only observed in the highest dose tested and at low
incidences. As noted above, male body weight gain significantly decreased with
increasing dose (ANOVA p<0.05; trend test, p<0.001). The dose-response data for this
endpoint was appropriate for BMD modeling. OEHHA chose this health effect as the
critical endpoint and estimated the POD using BMD Software (Version 2.5, U.S. EPA;
Davis et al., 2011). A benchmark response of one standard deviation (1SD) and the
exponential M2 model were chosen based on the highest goodness of fit p value
(0.145) and lowest Akaike's Information Criterion (AIC) value, consistent with standard
methodology. The resulting doses, BMD1sp and BMDL1sp (95% lower confidence limit
on the BMD;sp), were 1,374 and 797 mg/kg-day, respectively. The BMDL;sp is similar
to but lower than the stated NOAEL of 1,000 mg/kg-day and was used for the
determination of the public health protective concentration of pPCBSA. Details of the
BMD analysis are presented in Appendix 2.

The public health protective concentration is derived by first calculating an Acceptable
Daily Dose (ADD) from the POD. The ADD is defined as the estimated maximum daily
dose that can be consumed by humans without toxic effect, and is similar in definition to
the RfD used by U.S. EPA. Second, drinking water consumption is taken into account,
in order to determine the concentration of chemical that can be consumed in water
without exceeding the ADD. OEHHA estimated an ADD and public health protective
concentration for two exposure scenarios, acute short term exposure, and chronic,
lifetime exposure.
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Acute Exposure

For acute exposure, consideration is given sensitive and susceptible populations
consuming water over a short period of time. Infants can have greater sensitivity to a
given dose of chemical than adults, and also drink more water on a body-weight basis
than adults and so receive a higher dose of chemical than adults drinking the same
water (OEHHA, 2012).

OEHHA calculated an acute public health protective drinking water concentration
(Cacute) for pCBSA based on the POD of 797 mg/kg-day, an uncertainty factor (UF), an
estimated high-end tap water consumption rate, and an estimate of the RSC.

The approach and UF used in developing the C,.ye are the same as those used to
develop the Public Health Goals for drinking water (OEHHA, 2014b). They are:

1. An interspecies UF (UF,) extrapolating from animal to human of 10,

2. Anintraspecies UF (UFy) to account for human variability of 30, and

3. A database deficiency factor for limited toxicity data, including insufficient
neurotoxicity and developmental and reproductive toxicity data, of 3. There are
no toxicological studies available on effects of pCBSA in developing or young
animals.

The combined UF applied was rounded to 1,000. Using the BMDL;sp of 797 mg/kg-day
and UF of 1,000, OEHHA calculated an ADD of 0.797 mg/kg-day for acute exposure.

The acute ADD, the 95" percentile water intake of 0.237 liters per kilogram of body
weight per day (L/kg-day) for an infant 0-6 months old (OEHHA, 2012), and a RSC of 1
to reflect 100% exposure from contaminated drinking-water sources, is used to
calculate the Caeute, Using the following equation:

Cacute = ADD x RSC / water intake rate
=0.797 mg/kg-day x 1.0/ 0.237 L/kg-day
=3 mg/L or 3 ppm

The 95™ percentile water intake rate for an infant (< six months old) of 0.237 L/kg-day
was chosen to represent the high-end water consumption rate (OEHHA, 2012). This is
because infants have a relatively high daily water intake rate, on a body-weight basis.
Furthermore, infants are generally considered to be more susceptible to chemical
toxicity than adults. This approach would also be protective of the breast-fed infant
(upper 95" percentile milk consumption of approximately 0.17 L/kg-day during the first 6
months of life) assuming this water soluble chemical, once ingested, does not
bioaccumulate and is widely distributed in the mother.
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The RSC is assumed to be one, as infants are not likely to be exposed to other
environmental media contaminated with pCBSA.

Using the approach and parameters described above, OEHHA determined a drinking
water level of 3 ppm for acute exposure.

Chronic Exposure

OEHHA used the same BMD modeling result and POD described for Cacute to calculate
the water concentration for chronic exposure (Cchronic). However, the total uncertainty
factor was increased from 1,000 to 3,000:

1. An interspecies UF (UF,) extrapolating from animal to human of 10,
2. Anintraspecies UF (UFy) to account for human variability of 30, and
3. A duration extrapolation (from subchronic to chronic exposure) UF of 10.

A duration UF was applied to account for using a study that had exposure duration less
than 8% of the lifetime of the test animal to estimate chronic toxicity. Because a 10-fold
UF was added to account for duration of exposure, OEHHA determined that this was
sufficient to also account for database deficiency (e.g., no long-term toxicity studies).

Thus the total UF applied for chronic exposure was 3,000. Based on the study
BMDL;sp of 797 mg/kg-day, and UF of 3,000, the chronic ADD was calculated as 0.266
mg/kg-day.

Using the chronic ADD, lifetime average “consumers only” water consumption rates of
0.053 L/kg-day (i.e., 95" percentile of time-weighted average values and adjusted for
body weight) (OEHHA, 2012), and a RSC of 0.8, the Cchronic Was calculated using the
following equation:

Cchronic = chronic ADD x RSC / water intake rate
= 0.266 mg/kg-day x 0.8 / 0.053 L/kg-day
=4 mg/L or 4 ppm

The time-weighted average of 95™ percentile “consumers only” high-end water
consumption rates of all age groups adjusted for body weight, 0.053 L/kg-day (OEHHA,
2012), was used to estimate the water consumption rate for chronic exposure. A RSC
is assumed to be 80 percent (0.8) to allow for potential exposure to pCBSA from other
sources, such as soil, over a lifetime.

Using the approach and parameters described above, OEHHA determined a drinking
water level of 4 ppm for chronic exposure. For health protection, OEHHA recommends
the lower value of 3 mg/L as the public health protective concentrations for pCBSA.
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Uncertainty Analysis

Overall the data available to assess the toxicity of pPCBSA are limited. The limited
studies commissioned by U.S. EPA in the 1980s are still the main source of information
from which to assess potential human health hazards. Review of new data from high-
throughput assays yielded little new information on pCBSA bioactivity, and evaluation of
carcinogenicity through QSAR modeling yielded conflicting predictions and was deemed
unreliable. While the 28-day rat toxicity study is sufficient to assess short-term
exposures to pCBSA, there is uncertainty with regards to long-term exposure and
potential for carcinogenicity. OEHHA believes a two-year cancer bioassay in test
animals is needed to better assess chronic toxicity and carcinogenicity of pCBSA. More
thorough developmental toxicity testing would also address the potential sensitivity of
infants and children.
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CONCLUSION

The present analysis calculated a public health protective concentration of pCBSA in
drinking water of 3 mg/L (3 ppm). While the determination is based on a very limited
toxicity database, it incorporates the current dose-response methodology and up-to-
date water consumption rate estimates used by OEHHA for the PHG program and
uncertainty factors to account for sparse data. It also accounts for short-term exposure
to infants who may be more sensitive and who consume more water on a body-weight
basis than adults.

The public health protective concentration is based on a single, well-conducted 28-day
toxicity study in rats. Additional toxicity studies, including a developmental toxicity
study, and an oral two-year chronic toxicity / cancer bioassay, would provide a more
reliable basis for deriving a public health protective water concentration for pCBSA.
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APPENDIX 1 QSAR CARCINOGENICITY RESULTS FOR PCBSA

A — CAESAR Carcinogenicity Prediction

VEGA Carcinogenicity model (CAESAR) (version 2.1.8) page 1

£

Prediction for compound 1 (Molecule 1)

¢ / N A
Prediction: & Reliability: 3o Y W

Model assessment: Prediction is NON-Carcinogen, but the result may
be not reliable. Careful check of the information given in the following
section should be done, paying particular attention to the following

0 issues:
H 0 - similar molecules found in the training set have experimental values
- that disagree with the predicted value
\\ - accuracy of prediction for similar molecules found in the training set
0 is not adequate
- a prominent number of atom centered fragments of the compound
Cl have not been found in the compounds of the training set or are rare
fragments

- predicted value disagrees with experimental values of training set
compounds laying in the same neuron

One or more fragments possibly related to carcinogenic activity were
found: Halogenated benzene

Compound: 1
Compound SMILES: O=5(=0)(0Q)c1ccc(cc1)Cl
Experimental value: -
Prediction: NON-Carcinogen
Carcinogen: 0.36
NON-Carcinogen: 0.64
Structural Alerts: Halogenated benzene
Reliability: Compound is out of madel Applicability Domain
Remarks for the prediction:
none
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B — Benigni-Bossa Carcinogenicity Prediction

VEGA Benigni-Bossa Carcinogenicity (TOXTREE) (version 1.0.0-DEV) page 5

Prediction for compound 1 (Molecule 1)

/ S A
Prediction: & Reliability: 1« W W

Model assessment: Prediction is Carcinogenic, but the result may be

0 not reliable. Careful check of the information given in the following

|| section should be done, paying particular attention to the following
0 issues:

\\ - only moderately similar compounds with known experimental value
0 in the training set have been found

- similar molecules found in the training set have experimental values
that disagree with the predicted value

cl - accuracy of prediction for similar molecules found in the training set
is not optimal
One or more fragments related to mutagen activity were found:
SA31a
Compound: 1

Compound SMILES: O=5(=0)(0)c1cee(cet)Cl
Experimental value: -
Prediction: Carcinogenic
Structural Alerts: SA31a
Reliability: Compound is out of model Applicability Domain
Remarks for the prediction:

none

C- Lazar Toxicity Predictions

Lazar Toxicity Predictions
Prediction

Uer: guest
l This ks an experimental version based on OpenTox & services. Please report problems and feature requests to our issue tracker. &

New prediction

DSSTox ISSCAN

DSSTox Carcinogenic Potency DSSTox Carcinogenic DSSTox Carcinogenic Potency oAn Cones DSSTox Carcinogenic Potency | DSSTox Carcinogenic Potency
o DBS MultiCellCall: Potency DBS Rat: DBS SingleCellCall: - \-cin‘oqer; DBS Hamster: DBS Mouse:
non-carcinogen carcinogen non-carcinogen “ non-carcinogen non-carcinogen
o . .
“_,‘ { Confidence : 0.105 ) { Confidence : 0.0556 ) { Confidence : 0.119 ) ( r":::g:;‘; £ { Confidence : 0.084 ) { Confidence : 0.227 )
: .
° Dois Dtads Doty Dieusts Do
o slogy gaebh  2004- 2011
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APPENDIX 2 MALE RAT BODY WEIGHT GAIN BENCHMARK DOSE MODELING

Table Al. Model predictions for male body weight gain in 28 day rat toxicity
study.

Model® Goodness of fit BMD1sp BMDLsp
p-value AIC

Exponential (M2) 0.145 421.85 1374 797
Exponential (M3) 0.0773 423.85 1377 797
Exponential (M4) 0.0798 423.78 1295 508
Exponential (M5) 0.0419 425.36 1106 479
Hill 0.0429 425.32 1112 error”
Power® 0.142 421.90 1404 842
Polynomial 5°¢
Polynomial 4°°
Polynomial 3°f
Polynomial 2°9
Linear

® Modeled variance case presented (BMDS Test 2 p-value = 0.0352), selected model in bold; scaled residuals for
selected model for doses 0, 10, 50, 500, 1000, and 2000 were -0.837, 0.1263, 1.336, -0.528, -0.6127, and 0.552,
respectively.

® BMD or BMDL computation failed for this model.

¢ For the Power model, the power parameter estimate was 1. The models in this row reduced to the Linear model.
4 For the Polynomial 5° model, the b5, b4, and b3 coefficient estimates were 0 (boundary of parameters space).
The models in this row reduced to the Polynomial 2° model. For the Polynomial 5° model, the beta coefficient
estimates were 0 (boundary of parameters space). The models in this row reduced to the Linear model.

® For the Polynomial 4° model, the b4 and b3 coefficient estimates were 0 (boundary of parameters space). The
models in this row reduced to the Polynomial 2° model. For the Polynomial 4° model, the b4, b3, and b2 coefficient
estimates were 0 (boundary of parameters space). The models in this row reduced to the Linear model.

"For the Polynomial 3° model, the b3 coefficient estimates was 0 (boundary of parameters space). The models in
this row reduced to the Polynomial 2° model. For the Polynomial 3° model, the b3 and b2 coefficient estimates were
0 (boundary of parameters space). The models in this row reduced to the Linear model.

9 For the Polynomial 2° model, the b2 coefficient estimate was 0 (boundary of parameters space). The models in
this row reduced to the Linear model.
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Exponential Model 2, with BMR of 1 Std. Dev. for the BMD and 0.95 Lower Confidence Level for BML
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Figure 1. Plot of mean
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model; dose shown in mg/kg-day.

1000 1500 2000
dose

response by dose, with fitted curve for selected

Exponential Model. (Version: 1.9; Date: 01/29/2013)

The form of the response function is: Y[dose] = a * exp(sign * b * dose)

A modeled variance is fit

Benchmark Dose Computation.

BMR = 1 Estimated standard deviations from control

BMD = 1373.73

BMDL;sp at the 95% confidence level = 797.32

Parameter Estimates

Variable Estimate Default Initial Parameter Values
Inalpha 34.1559 48.5868
rho -5.55457 -8.40714
a 169.455 155.644
b 0.0000761556 0.000068268
o 0 0
d 1 1
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Table of Data and Estimated Values of Interest

Dose N Observed | Estimated Observed Estimated Scaled
Mean Mean Standard Standard Residual
Deviation Deviation
0 10 165 169.5 20.9 16.83 -0.837
10 10 170 169.3 21.3 16.87 0.1263
50 10 176 168.8 9.8 17.01 1.336
500 10 160 163.1 14.9 18.71 -0.528
1000 10 153 157 19.6 20.8 -0.6127
2000 10 150 145.5 29.2 25.7 0.552
Tests of Interest
Test -2*log (Likelihood Ratio) Test df p-value
Test 1 24.2 10 0.007093
Test 2 11.97 0.03516
Test 3 4.701 0.3193
Test4 6.836 0.1448

Description of tests, taken from BMDS 2.5.0 user manual (Davis et al., 2011).
http://www.epa.gov/ncea/bmds/documentation/BMDS250 manual.pdf

Test 1 - Tests the null hypothesis that responses and variances do not differ among dose levels. A p-
value less than 0.05 is considered significant and indicates that the data is suitable for dose-response
modeling.

Test 2 - Tests the null hypothesis that variances are homogeneous. A p-value greater than 0.1 is
associated with the statement that a constant variance assumption is suitable for the dose-response
modeling.

Test 3 - Tests the null hypothesis that the variances are adequately modeled. A p-value greater than 0.1
is associated with the statement that the modeled variance appears to be suitable for the dose-response
modeling.

Test 4 - Tests the null hypothesis that the model for the mean fits the data. A p-value greater than 0.1 is
associated with a statement that the Fitted Model appears to be suitable for dose-response modeling.
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Matthew Rodriquez
Secretary for
Environmental Protection

Edmund G. Brown Jr.
Governor

TO: Cindy Forbes
Deputy Director
State Water Resources Control Board

1001 | Street f,”
Sacramento, California 95814  / /
_ / /;?/ Y
FROM: David Ting, Ph.D., Chief / ﬂﬁ{/"’“
Pesticide and Environmental Taxicology Branch

1515 Clay Street, 16™. Floor
Oakland, California 94612

DATE: February 27, 2015

SUBJECT: PUBLIC HEALTH PROTECTIVE CONCENTRATION FOR PARA-
CHLOROBENZENE SULFONIC ACID

The Office of Environmental Health Hazard Assessment (OEHHA) has developed a
public health protective concentration of 3 milligrams per liter (mg/L or ppm) for para-
chlorobenzene sulfonic acid (pCBSA) in drinking water. The determination is based on
a limited toxicity data set and the methodology usually used in the public health goal
(PHG) program. The attached document discusses the scientific literature on this
chemical and how OEHHA developed the public health protective concentration.

If you have any questions, please contact me, Dr. David Ting, at (510) 622-3226.

Attachment

co; Barbara Lee, Director
Department of Toxics Substances Control
1001 | Street
Sacramento, California 95814-2828
Mailing Address:
P.O. Box 806
Sacramento, California 95812-0806

California Environmental Protection Agency

Sacramento: (916) 324-7572 Oakland: (510) 622-3200
www.oehha.ca.gov







Cindy Forbes
February 27, 2015
Page 2

Gina Solomon, M.D., M.P.H., Deputy Secretary .
California Environmental Protection Agency (CalEPA)
1001 | Street

.0. Box 2815

Sacramento, CA 95812-2815

Lauren Zeise, Ph.D.

Deputy Director Scientific Affairs

Office of Environmental Health Hazard Assessment
1515 Clay Street, 16" Floor

Oakland, California 94612










From: Lyons. John

To: Manzanilla, Enrigue

Subject: Fwd: Cynthia B"s email #2Fw: Additional Phase | testing
Date: Sunday, April 12, 2015 11:12:14 AM

Sent from my iPhone

Begin forwarded message:

From: "Wetmore, Cynthia" <Wetmore.Cynthia@epa.gov>

Date: April 11, 2015 at 10:26:41 AM PDT

To: "Lyons, John" <Lyons.John@epa.gov>, "Barton, Dana"
<Barton.Dana@epa.gov>, "Yogi, David" <Yogi.David@epa.gov>, "Sanchez,
Yolanda" <Sanchez.Yolanda@epa.gov>

Subject: Cynthia B's email #2Fw: Additional Phase I testing

From: Cynthia Babich <delamoactioncommittee@gmail.com>

Sent: Friday, April 10, 2015 6:29 PM

To: Wetmore, Cynthia

Cc: Florence Gharibian; Miranda Maupin; pemodog@sbcglobal.net; LEONIDO-JOHN,
STEVEN; Barton, Dana; Sanchez, Yolanda; Yogi, David; Senga, Robert@DTSC; James

Wells; Willard.Garrett@dtsc.ca.gov
Subject: Re: Additional Phase | testing

Until this issue is resolved please.
Sent from my iPhone

On Apr 10, 2015, at 6:27 PM, Cynthia Babich
<delamoactioncommittee@gmail.com> wrote:

The new number by the State is 3 ppm and we have concerns a
uncertainty factor was left out. We are working on this with Amy
Kyle. No of PCBSA

Sent from my iPhone

On Apr 10, 2015, at 3:08 PM, "Wetmore, Cynthia"
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<Wetmore.Cynthia@epa.gov> wrote:

Hi Cynthia & Florence,

Attached is the plan for the next step in the functional
testing, which is to basically re-run the Phase | test, but with
some adjustments to the HiPOx system. As you may recall,
the purpose of Phase | is to demonstrate that the HiPOx
system can achieve the full range of ozone production,
which it did not achieve during the first run of Phase I.

Montrose talked to the manufacturer of the HiPOx system
who said that 60 minutes was insufficient time to warm-up
the HiPOx system to allow maximum ozone production. The
manufacturer recommended to warm-up the HiPOx system
by recycling water over and over again through the HiPOx
system until the 27.3 mg/L maximum ozone level is
achieved.

Once the 27.3 mg/L ozone level is achieved, Montrose will
re-run the Phase | test two times. The first test will be the
same as the previous Phase | tests. However, the second
test will be run with a changed groundwater pumping rates.
In my email last week about the recent extraction well
sampling, the pCBSA concentration in one of the extraction
wells is significantly higher than expected. For the second
Phase | test, Montrose will change their groundwater
pumping rates (i.e. lower the extraction rate in the high
pCBSA concentration well, and raise the extraction rate in
the lower pCBSA concentration wells) to result in an overall
lower pCBSA concentration into the treatment plant. This
influent groundwater concentration is closer to the influent
pCBSA concentrations used in the design.

EPA has also requested a sample between the GAC units to
see where we are with the pCBSA break-through GAC. So
far, the samples from the tank after both GAC units have
been non-detect for pCBSA, but | don’t think that will last
for very long. | may get a better handle on how much
longer pCBSA may continue to be treated to non-detect
after seeing the results from that mid-GAC sample.

We expect the on-site storage tank to be full after these two
Phase | tests. Montrose will hold the treated water in the
on-site storage tank to test it for contaminants. EPA will
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approve that the treated water will be re-injected, only if
the levels are below or meet the reinjection standards
identified in the Record of Decision (ROD).

-Cynthia W.

<image002.png>

Cynthia Wetmore, Technical Support Section
US.EPA, Region IX, Superfund Division

75 Hawthorne Street, San Francisco, 94105
(415)972-3059

<HiPOx Equipment Testing Plan_4-7-15 Rev.pdf>






From: Lyons. John

To: Solomon, Gina@EPA

Cc: Petersen, Brian@EPA

Subject: Montrose pCBSA

Date: Wednesday, March 04, 2015 7:00:00 PM
Hi Gina

I have a couple of matters to discuss with you. Let me know if you have a 10 minute window
tomorrow — Thursday.

My schedule is pretty busy but I can step out of those meetings to match your schedule.
Thanks

John

John Lyons

Acting Assistant Director
Site Cleanup Branch
Superfund Division, Region 9
(415) 972-3889
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From: Maier, Brent

To: ; : . . : ) . ) :
sabiha_khan@feinstein.senate.gov

Cc: Yogi, David; Barton, Dana; Lyons, John; Sanchez, Yolanda; Wetmore, Cynthia; Mogharabi, Nahal; LEONIDO-JOHN, STEVEN; Keener, Bill

Subject: Montrose/Del Amo Conference Call with EPA Today at 3:30pm - Agenda and Materials

Date: Thursday, March 05, 2015 10:47:59 AM

Attachments: ACCESS AGREEMENT ENG Del Amo_Montrose.pdf

Montrose-Del Amo Site Map 12_14.pdf

Montrose Del Amo_2-15.pdf
Montrose DNAPL PP 9 14 XCP.PDF

Dear Colleagues:

In advance of our call with you today at 3:30pm, my Superfund Division colleagues have asked me to share the following
materials and agenda with each of you. | received the following RSVPs:

Sabiha Khan, Field Representative, Office of U.S. Senator Dianne Feinstein

Yvette Martinez, Deputy State Director, Office of U.S. Senator Barbara Boxer
Maurice Lyles, Field Representative, Office of U.S. Senator Barbara Boxer

Hamilton Cloud, Special Projects Director, Office of Congresswoman Maxine Waters

Expected EPA Participants:
e Brent Maier, Congressional Liaison, Office of Public Affairs
e Dana Barton, Chief, Superfund California Cleanup Section
e John Lyons, Associate Director, Superfund California Cleanup Branch
e Cynthia Wetmore, Engineer, Superfund Technical Support Section
e David Yogi, Chief, Superfund Community Involvement Section
e Yolanda Sanchez, Community Involvement Coordinator, Superfund Community Involvement Section
e Steven Leonido-John, Director, Los Angeles Field Office
¢ Nahal Mogharabi, Press Officer, Los Angeles Field Office

I have set up a conference line for us to use for this discussion and am providing both the call-in number and access code to
join the call.

Dial-In Number: (866) 299-3188

Conference Code: 4159721596#

Leader PIN: 1015 (for use only by Brent Maier to initiate the call)

Links to EPA Websites for Montrose and Del Amo Superfund Sites:

http://yosemite.epa.gov/r9/sfund/r9sfdocw.nsf/3dec8ba3252368428825742600743733/b7db9903773ec74188257007005e93ed
(Montrose)

http://yosemite.epa.gov/r9/sfund/r9sfdocw.nsf/webdisplay/oid-c2a478a3bc8367768825660b007ee649?0OpenDocument  (Del
Amo)

Brent Madler

Congressional Liaison

U.S. Environmental Protection Agency, Region 1X
75 Hawthorne St. (OPA-3)

San Francisco, CA 94105

Ph: 415.947.4256
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Dear Resident/Property Owner:

The U.S. Environmental Protection Agency (EPA) is conducting an environmental study in specific areas of the
Harbor Gateway neighborhood.

The purpose of the study is to confirm residences are protected from vapor intrusion—a process where vapors
from groundwater contamination migrate into the indoor air of nearby buildings—which may be occurring
because of contamination from the Del Amo and Montrose Superfund Sites.

As a precaution, EPA would like to test the air inside your home to determine if there is a buildup of
contaminants from the two sites. This testing is voluntary and there is no cost to you for testing.

In the past, EPA examined the factors that may lead to vapor intrusion, but found no indication of exposure to
residents. However, recent changes to site conditions, new knowledge about site contaminants, and a better
understanding of how vapor intrusion works and is tested has led EPA to work with the community to develop a
testing program for vapor intrusion. As a result, EPA is asking permission from residents and property owners
to test inside homes.

Please note that your drinking water does not come from groundwater in this area. Your drinking water is
supplied by California Water Service Company. specifically their Rancho Dominguez District, which meets all
state and federal drinking water standards.

The process for testing for indoor air involves placing small sampling devices in your home, in a crawl space, or
underneath the floor for sampling over a seven-day period. If your home does not have a crawl space, EPA may
request specific permission to drill a pencil-sized hole in the floor to take samples underneath the home.

EPA’s goal is to conduct this sampling event before the spring, and we can work with you on your preferred
sampling time. EPA will notify you of the results within a few weeks after the testing. If levels exceed EPA’s
health-based screening levels, we will present options to you as to how to proceed.

EPA’s Sampling Access Agreement is also attached to this letter. Please sign the Sampling Access
Agreement and return it to EPA as soon as possible at the following address: Yarissa Martinez, U.S. EPA
Region 9, 600 Wilshire Blvd. Suite 1460, Los Angeles, California 90017, by email, martinez.varissa(@epa.gov,
or by fax, (213) 244-1850.

If you have any questions, please call or email me at (213) 244-1806 and the email above. You may also
contact EPA’s Community Involvement Coordinator, Alejandro Diaz, at (415) 972-3242, or by e-mail at
diaz.alejandro@epa.gov. We greatly appreciate your cooperation. Thank you very much.

Sincerely,

Y;L\rissa' artinez, EPA Project Manager
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Please complete, sign, and return the residential property access consent form to Yarissa Martinez, Remedial
Project Manager, or the EPA sampling representative.

Yarissa Martinez

EPA, Remedial Project Manager
martinez.yarissa@epa.gov
213-244-1806

Fax: (213) 244-1850

Thank You!

RESIDENTIAL PROPERTY ACCESS CONSENT FORM

My signature below acknowledges that I voluntarily consent and grant EPA representatives and authorized
contractors permission to enter the residential property located at the address below in Los Angeles County,
California, during mutually agreeable scheduled times, for the purpose of obtaining indoor and outdoor air
samples as part of EPA’s Indoor Air Investigation at the Del Amo and Montrose Superfund Sites.

Address

Property Owner o Renter/Tenant o

Name - Please Print

Signature

Date

Phone Number
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VOCs and Vapor Intrusion

TCE, benzene, and monochlorobenzene are types of VOCs
found at the Sites that can move as vapors from the groundwater
through soil under certain conditions. These underground VOCs
are a product of contamination from the Sites, as well as from the
past activities of several companies that once operated in the area
northwest of the Sites. Since the 1990s, the companies responsible
for the pollution have worked to develop and construct a treat-
ment system to clean up and contain contaminated groundwater.
As part of this effort, a groundwater treatment system (located on
Normandie Avenue at West 204™ St.) was built and is scheduled
to be operational in 2015.

Why Are You Sampling Now?

If vapors move under a building, it is possible for them to pass
through cracks and other openings in the foundation and enter

the indoor air (see Figure 1). If this happens at high enough levels,

it may create a health risk for those breathing indoor air. Recent s N £
scientific studies for TCE have led EPA to take more protective Figure 2: Sampling Areas
measures to test for and minimize the risk of vapor intrusion.

How Does EPA Do Sampling? How Can | Sign Up?

Furthermore, EPA has learned vapor intrusion levels can vary

throughout the year, and that the most accurate time to mea- Sampling usually requires two 30-minute home visits. During the first EPA has prioritized two residential sampling areas for the vapor
sure the greatest potential for VOC buildup is during the winter visit, EPA will explain how household products and everyday activities intrusion investigation. If you live outside the residential sampling
months. Based on these developments, EPA has decided to evalu- (like using your heater or opening windows) can affect indoor air qual- areas and are interested in participating, please contact EPA. Out-
ate homes in the Harbor Gateway community for vapor intrusion. ity. EPA will place 1-2 small air samplers in the breathing side these areas, EPA may sample as resources allow.

zone (3-6 feet above the floor) to collect the samples in the

As such, EPA is asking residents for permission to sample house. Other samplers may be placed in the crawl space Please check to see if you are within the project area on the map
indoor air in homes in February 2015 to confirm that EPA’s beneath the home and in the outdoors. If the home does above. If so, please contact EPA representatives Yarissa or Ale-
new, lower standards for TCE and VOCs exposure are not not have a crawl space, EPA may request specific per- jandro (contact information on opposite side) to schedule an ap-
being exceeded. mission to drill a pencil-sized hole in the floor to take pointment. Before EPA can take any samples, we need written

samples underneath the home. During the second visit, permission from the property owner and the resident.
EPA picks up the samplers, and then sends them to an

EPA-approved lab for analysis. In four to five weeks, Typical sampling

adielle

EPA will contact the residents and/or landowners with  equipment (3”)
the results, and discuss any potential follow-up steps.
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Montrose Superfund Site
Los Angeles, California

U.S. Environmental Protection Agency e Region 9 e San Francisco, CA e September 2014

EPA Requests Comments on
Proposed DNAPL Cleanup Plan

The United States Environmental Protection
Agency (EPA) is seeking public comments

on this Proposed Plan for cleanup of dense
non-aqueous phase liquid (DNAPL) ar

the Montrose Superfund Site. The DNAPL
operable unit (OU) is one of seven OUs at
the Montrose Superfund Site. This Proposed
Plan presents the remedial actions designed

to address DNAPL residing in soil and
groundwater beneath the Montrose Superfund

Site. These remedial actions will complement What is DNAPL?

the groundwater cleanup action that was Dense Non-Aqueous Phase liquid is
selected in 1999, because DNAPL acts as a a technical way of describing pock-
source to groundwater contamination, and ets of pure contaminants within
cleanup of this source will help ensure the soil and groundwater.

groundwater remedy is successful.

EPA, as the lead agency for this cleanup, has
prepared this Proposed Plan in consultation
with the support agency, California Depart-
ment of Toxic Substances Control (DTSC),
and other stakeholders.

This Proposed Plan summarizes key infor-
mation and results from EPA’s Remedial
Investigation and Feasibility Study reports.
The EPA’s preferred method for address-
ing the contaminants and an analysis of

all cleanup alternatives are described in

this Plan. Although EPA has identified a
preferred alternative, EPA will not make

a final decision until all the comments

are considered. The public is encouraged

to provide comments on any or all of the
alternatives. For more detailed information,
please see the Feasibility Study report, and
other reports and documents within the ad-
ministrative record, available at the locations

specified on the back page.

EPA’s primary objective for this Plan is to
protect human health and the environ-
ment from contaminants found in DNAPL
beneath the Montrose Superfund Site’.

Public Comment Period

September 8" - February 13*, 2015

The EPA is interested in hearing from the public, and will accept public comments
from early September to late November. EPA invites you to a Community Meeting
where you can hear a presentation discussing the Proposed Plan and offer your oral
and written comments. EPA will consider these comments and respond to them
when selecting a remedy. EPA will document the comments and responses in a sec-
tion of the final decision document, called the Record of Decision (ROD). There are
several ways for the public to provide comments (written, oral, email or faxed com-
ments). This information is listed on page 15.

Public Comment Meeting

Saturday, November 8, 2014
10 a.m. to 12:30 p.m.

Holiday Inn Torrance, 19800 Vermont Ave, Torrance, California

!This Proposed Plan is being issued pursuant to CERCLA §117(a), 42 U.S.C. §9617(a), and the National Contingency Plan §300.430(f)(3), 40 C.ER. §300.430(f)(3).







Site Background

Montrose Chemical Corporation of California (Montrose) manu-
factured the technical grade of the pesticide dichlorodiphenyl-
trichloroethane (DDT) from 1947 until 1982 at a 13-acre plant
located at 20201 Normandie Avenue, in Los Angeles, near the City
of Torrance, California (see Figure 1).

The plant was dismantled and demolished by 1983, and the plant
property was graded and covered with an asphalt cap. In its 35 years
of operation, the Montrose plant released hazardous substances into
the surrounding environment, including surface soil, groundwater,
stormwater drainage ditches, sanitary sewers, and ultimately the
Pacific Ocean.

Contaminants used at the plant entered the ground within the
former Montrose plant property (“Montrose Property”) through
leaks from valves and clogged lines, and other elements of the DDT
manufacturing process. Chlorobenzene, which is a colorless, flam-
mable liquid and a common solvent, was one of the most widely
encountered contaminants resulting from the plant operation.

Soil beneath the Montrose Property is also contaminated with
DDT, which is a crystalline solid and not soluble in water. DDT
sticks to soil particles and does not mix and/or travel with ground-
water. Therefore, DDT by itself does not cause contamination of

'R I

Normandie Avenue

[ Jfl |

Figure 1. Former Montrose Plant Property

groundwater. However, DDT is soluble in chlorobenzene. At this
site DDT dissolved in chlorobenzene, and formed a liquid mixcure
consisting of about 50 percent DDT and 50 percent chlorobenzene.
This mixture is referred to as “Dense Non-Aqueous Phase Liquid,”
or “DNAPL.” DNAPL contamination occurs in soil and groundwa-
ter beneath the Montrose Property. When DNAPL comes into con-
tact with groundwater, chlorobenzene dissolves from the DNAPL.
At the Montrose Superfund Site, the chlorobenzene has formed a
groundwater plume that extends more than 1.5 miles downstream
of the Montrose Property.

Montrose Superfund Site Operable Units

Montrose Superfund Site







The Del Amo Superfund Site, which
includes the former site of a 280-acre
synthetic rubber manufacturing plant, is
located east of the Montrose Superfund Site
(see Figure 2). During operations, chemi-
cals such as benzene were released into soil
and groundwater beneath the plant. The
chlorobenzene plume from the Montrose
Superfund Site is mixed with the benzene
plume originating at the Del Amo Super-
fund Site.

EPA listed the Montrose Site on the
Superfund National Priorities List (NPL)

in 1989. In order to organize the investiga-
tion and cleanup activities, EPA divided the
Montrose Superfund Site into several parts,
which are called “Operable Units” (OUs).
The OU that addresses the DNAPL source,
as well as adjacent OUs for soil and ground-
water at the Montrose Superfund Site, are
briefly described on the opposite page.

Figure 2 shows the main areas of the
Montrose and Del Amo Superfund Sites. As
mentioned above, the DNAPL remedy will
complement the Groundwater remedy from
both Sites by removing DNAPL that serves
as a source of groundwater contamination.

Site Characteristics

Current Land Use

The Montrose Property was regraded and
capped with asphalt by Montrose in 1985.
Within the property boundary, two large
raised building pads and a total of six
temporary soil and debris containment cells
were constructed by EPA to temporarily
store contaminated soils excavated from
Kenwood Avenue (the Historic Stormwater
Pathway-Neighborhood OU). In addi-
tion, Montrose is currently constructing
the groundwater treatment facility for the
Groundwater OU for both Sites at the
Montrose Property. Extensive dust monitor-
ing is being performed during construc-
tion activities to ensure public health and
construction worker safety.
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Figure 2. Main Areas of the Dual Site Groundwater Contamination

A 2004 study conducted by EPA concluded that the most likely reuse scenario for the Mon-
trose Property would be industrial land use. The adjacent properties are also zoned industrial
and commercial. Land use south and southeast of the Montrose Property is mixed manufac-

turing, commercial, and residential.

Although the State of California designates all of the water-bearing units beneath the

Montrose property as having potential potable beneficial use, there are currently no known

municipal or private potable production wells in use within the area of DNAPL distribu-
tion and/or dissolved groundwater contamination at the Montrose Superfund Site. The
nearest municipal supply wells are located more than 2 miles from the Montrose Property,
and about 0.5 to 1 mile southeast from the furthest extent of groundwater contamination
related to the Montrose and Del Amo Superfund Sites.
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Site Contamination

The remedial actions described in this Proposed Plan are focused on
the DNAPL source. DNAPL has a density higher than water, so it
sinks when put into water. As mentioned above, DNAPL at the Site
consists of about 50 percent DDT and 50 percent chlorobenzene.
Chlorobenzene is a volatile organic compound (VOC) that can
volatilize (that is, can be emitted as gas) from solids or liquids into
the atmosphere and cause vapor intrusion (VI). It is also soluble in
water. In contact with groundwater, chlorobenzene dissolves from
DNAPL and forms a plume of contaminated groundwater referred
to as the “chlorobenzene plume.” This dissolved clorobenzene plume
is being addressed by the Dual Site Groundwater remedy. The
potential VI from the DNAPL source and dissolved chlorobenzene
plume is being currently evaluated by EPA.

DDT is not volatile and not soluble in water. Because it is not
volatile, DDT does not pose a risk of VI. Also, as mentioned above,
DDT sticks to soil particles and does not mix and/or travel with
groundwater; therefore, the chlorobenzene plume includes little to

no DDT.

Beneath the Montrose Property, DNAPL is found at depths ranging
from 7 to 101.5 feet below ground surface (bgs). Depth to ground-
water in this area is about 40 to 60 feet bgs. DNAPL, therefore,
occurs in both the unsaturated zone (soils above groundwater) and
the saturated zone (soils at the groundwater level). Site soils, in both
the unsaturated and saturated zones, are composed of discontinuous
layers of silt, sand, and clays.

Pools of DNAPL are perched on top of less-penetrable soils such
as silt, and clay. Figure 3 is a diagram of typical vertical DNAPL
distribution at a site like Montrose.

The full extent of DNAPL at the Site occurs beneath (and within
the horizontal boundaries of) the Montrose Property, and well
within the TI Waiver Zone established by EPA (see box above).

The estimated lateral extent of DNAPL, known as the “entire treat-
ment area,” is about 160,000 square feet (ft?) (see Figure 5).

What is a Tl Waiver Zone?

The groundwater remedy includes long-term hydraulic
containment of the DNAPL-contaminated area and a
buffer around this area referred to as the “Technical Im-
practicability (Tl) Waiver Zone." The Tl Waiver Zone was
established because, as documented in the groundwa-
ter ROD, EPA determined that removal of all DNAPL was
not practicable, given current technologies. This area will
be evaluated for protection again in 2015.
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Figure 3. Sample Diagram of Vertical DNAPL Distribution

Figure 4. Mobile vs. Residual DNAPL

Mobile Vs. Residual DNAPL

DNAPL at the Montrose Property occurs in both “mobile” and
“residual” forms. Mobile DNAPL is a continuous mass of DNAPL
that can flow with groundwater and/or sink under gravitational
forces.

Residual DNAPL is trapped in the pore spaces of soil particles and
cannot move laterally and/or vertically under natural conditions (see
Figure 4).

Mobile DNAPL is present beneath the Montrose Property within a
much smaller area of approximately 26,000 ft*. This area is known as
the “focused treatment area” and was estimated based on the known
occurrence of mobile DNAPL in wells in the source area and mea-
sured DNAPL concentrations above 53,000 milligrams per kilogram
(mg/kg), which was determined to be a threshold, above which
DNAPL was considered to be mobile. The area of mobile DNAPL is
shown in Figure 5.

The extent of mobile DNAPL may be further refined, if needed,
during the remedial design and remedial action phases of work, with
input from the State.
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Figure 5. Estimated Extent of Mobile DNAPL

Summary of Risk and Basis for Action

Based on the land and groundwater uses described above, the DNAPL at the Montrose
Superfund Site does not currently pose an exposure risk to human or ecological receptors.
However, DNAPL is the principal threat at the Montrose Superfund Site, because it con-
tinues to dissolve into the groundwater, and serves as a long-term source of chlorobenzene
and, to a lesser degree, other contaminants to groundwater and soil vapor.

The Groundwater remedy for both Sites is designed to hydraulically contain and remedi-
ate the dissolved plume coming from the DNAPL source, and also hydraulically contain

the TT Waiver Zone that surrounds DNAPL. Residual DNAPL is trapped in pore spaces
between soil particles within the TI Waiver Zone and cannot migrate in the subsurface
outside this zone under natural conditions. However, mobile DNAPL that is present at the
former Montrose Plant Property remains a threat to groundwater and soil vapor, because it
is capable of continued vertical and/or lateral migration outside the TT Waiver Zone. This
potential migration of mobile DNAPL may result in failure of the Groundwater remedy.
Removing mobile DNAPL, therefore, is a critical component in preserving the groundwater
resource and ensuring protection of human health and the environment.

It is EPA’s current judgment that the Preferred Alternative identified in this Proposed Plan,
or one of the other active measures considered in the Proposed Plan, is necessary to protect
public health or the welfare of the environment from actual or threatened releases of haz-
ardous substances into the environment. The Preferred Alternative is focused on prevent-
ing uncontrolled migration and the spread of mobile DNAPL to ensure (1) protection of

Remediation
Objectives

The remediation objectives for the
DNAPL remedy are as follows:

+ Prevent human exposure to
DNAPL (via ingestion, inhala-
tion, or dermal contact) that
would pose an unacceptable
health risk to on or off property
receptors under industrial land
uses of the Montrose Property
and adjacent properties.

+ To the extent practicable,
limit uncontrolled lateral and
vertical migration of mobile
DNAPL under industrial land
use and hydraulic conditions in
groundwater.

+ Increase the probability of
achieving and maintaining
containment of dissolved-phase
contamination to the extent
practicable, as required by the
existing groundwater ROD, for
the time period that such con-
tainment remains necessary.

« Reduce mobile DNAPL mass to
the extent practicable.

- To the extent practicable,
reduce the potential for
recontamination of aquifers
that have been restored by the
groundwater remedial actions,
as required by the groundwater
ROD, in the event containment
should fail.

- To the extent practicable,
reduce the dissolved-phase
concentrations within the con-
tainment zone over time.

human health and the environment, and (2)
the success of the groundwater remedy at
the Montrose Superfund Site.

The objectives, methods, and technologies
that are planned to accomplish these goals
are discussed next.
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Remediation
Alternatives

Table 1 lists the alternatives and shows the
technologies that were used to assemble
each alternative.

The primary technologies used to assemble
active remediation alternatives are:

¢ Institutional Controls
* Soil Vapor Extraction (SVE)
* Hydraulic Displacement
* In-Situ Soil Heating, including:
- Steam Injection
- Electrical Resistance Heating (ERH)

An overview of these technologies is pro-
vided after Table 1, followed by detailed
descriptions of the nine remediation alterna-
tives (Alternatives 1 through 6B).

ALTERNATIVE 1: No Action

Superfund regulations require that the “no
action” alternative be evaluated in order to
establish a baseline for comparison. Under
this alternative, EPA would take no action
to reduce DNAPL mass or mobility or to
comply with the remediation objectives,
other than those actions required by the
groundwater and soil remedies.

ALTERNATIVE 2:

Institutional Controls
Includes the following:

¢ A land use covenant would be established
to prevent access to DNAPL-impacted
soils and groundwater and to restrict
future activities at the Montrose property
for industrial use only. These land use
and access restrictions would continue
and be monitored as part of a formal site
inspection and maintenance program.
Institutional controls for DNAPL would
be limited to DNAPL-impacted areas
including the Montrose Property and
potentially a small portion of the former
aircraft manufacturing facility property to
the north.

Table 1. Remediation Alternatives

Technology
S g
- c
- 5 c | 8
Remediation £ N - o o
Alternative s w g 3 k7 g
s - v £ = =
o o® = =
£2| a5 | 58 < S
28| 55| 82| £ | &
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2 o o £ > = - 9
=V v D o wn w
1.No Action
2. Institutional Controls X
3. Institutional Controls and Soil Vapor X X
Extraction (Unsaturated Zone)
4A. Hydraulic Displacement with Untreated X X X
Water Injection
4B. Hydraulic Displacement with Treated
- X X X
Water Injection
5A. Steam Injection, Focused Treatment
X X X
Area
5B. Steam Injection, Entire Treatment Area X X X

6B. Electrical Resistance Heating, Entire

X X X
Treatment Area

[ EPA’s preferred alternative

ALTERNATIVE 3: Soil Vapor Extraction

Includes the following:

¢ Institutional Controls (see Alternative 2).

* Soil Vapor Extraction (SVE) would be implemented to remove and treat VOCs at the
site. SVE is a remedial technology for removing VOCs, such as chlorobenzene, from
permeable unsaturated soils (zone above groundwater). VOCs occurring in the unsatu-
rated zone, stuck to soil grains or as a component of DNAPL, will vaporize into soil gas
(air-filled pore spaces) and can be extracted using SVE. This remedy will not address the
contamination in the saturated soils. For this alternative, 23 vapor extraction wells would
be installed throughout the DNAPL-impacted unsaturated zone, and a vacuum would be
applied to wells to induce soil vapor flow through permeable soil layers into these wells.
The soil vapors would be extracted from the wells using a vacuum blower and treated
prior to atmospheric discharge, using one of the following technologies:

- Disposable granular activated carbon (GAC)/resin (similar to a home water purifying
pitcher)

- Steam-regenerable GAC/resin

- Thermal oxidation with acid-gas scrubbing

Cost  $0.2 million Duration 7 years
(Net Present Value [NPV]) Cost $4.4 to $4.8 million NPV
Capital Costs — $1.6 million
OcrM Costs — $2.8- $3.2 million (: depending on discount rates of 7%
and 4%, respectively).
6 Montrose Superfund Site







A Description of Potential Technologies

What are Institutional Controls?

Legal and administrative controls applied to properties to minimize the potential for
human exposure to contamination left on a property or to protect the remedy in place.

Land Use Covenant

Will prevent access to DNAPL-impacted soils and groundwater, and restrict future activities at the Montrose property for

industrial use only. The effectiveness of the institutional controls will be monitored.

J

What is Soil Vapor Extraction (SVE)?

Removes chemicals in the form of vapors by vacuuming vapors out of soil, and treating them
by an air treatment technology onsite. Final air emissions meet air pollution regulations.

Vapor Treatment Options (Typical, not all options apply to this Plan)

Adsorption

Adsorbent material like carbon and
polymer resin adsorbs contaminants.
Condensation

Vapors are cooled until contaminants
become liquid and are removed.
Thermal Oxidation

High heat (1400-1800°F) is used to
destroy vapor contaminants.

Air pollution
control equipment

Extraction well (SVE)

Water (able\

/

\/\ﬂon/

At a Glance:
e Used since the 1970’s

* Best uses for removing

chemicals that evaporate
easily (VOCs)

¢ Cost effective

What is Hydraulic Displacement?

Simultaneous extraction and injection of groundwater to mobilize DNAPL
toward extraction wells. Extracted groundwater is separated from DNAPL
and treated before reinjection (treatment is not included for Alternative 4a).

water

ground surface

water treatment ¢ holding
clean
l -

At a Glance:

¢ Removes moderate amount of contamination

* Moderately intrusive

injection well

—_—

JE— groundwater

o groundwater
level

DNAPL and polluted

N\

What is In-Situ Soil Heating?

Heating the soil in order

to volatilize (vaporize) the
contamination, then capturing
and treating the vapors in a soil
vapor extraction system.

Vapors will be treated using
vapor treatment options
described in the SVE section.

\

At a Glance:

* Removes large amount of
contamination

* Requires large use of electricity

* Handles contaminated vapors
above ground

* Intrusive

Air-Water
Separator //

\

Electrical Resistance
Heating (ERH)
Air-Water
Separator 1%
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ALTERNATIVE 4A: Hydraulic Displacement

with Untreated Water Injection
Includes the following:

¢ Institutional Controls (see Alternative 2).

® SVE (see Alternative 3).

* Hydraulic Displacement (HD) with untreated water injection
would be implemented over a focused treatment area to remove
mobile DNAPL. The HD system includes extraction and injec-
tion of groundwater at the same time to help control water flow
and move DNAPL pools toward extraction wells. The HD system
requires installation of extraction wells throughout the DNAPL-
impacted zone and simultaneous pumping of groundwater and
DNAPL. The extracted DNAPL/groundwater would be separat-
ed. DNAPL would be disposed off-site and groundwater would
be reinjected. The HD system would include 23 extraction wells
and 46 injection wells positioned in a five-spot type pattern using
50-foot well spacing, with four extraction wells surrounding one
injection well. Injection wells would additionally be positioned
around the perimeter of the treatment area to move mobile
DNAPL inward, toward the recovery wells. Five additional
containment wells will be located on the downgradient side of the
DNAPL extent to hydraulically contain displaced groundwater.
Dissolved-phase contaminants present in extracted groundwater
would not be removed prior to reinjection. A combined ground-
water extraction and reinjection rate of approximately 150 gallons
per minute (gpm) is expected to be achieved under this alterna-
tive. DNAPL accumulated in the extraction wells will be removed
using low-flow pneumatic bladder pumps and combined with
DNAPL recovered in groundwater from the gravity separator.
Separated DNAPL would be transferred to the collection tank for
offsite disposal; separated groundwater would be transferred for
subsequent filtration and reinjection.

ALTERNATIVE 4B: Hydraulic Displacement

with Treated Water Injection
Includes the following:

¢ Institutional Controls (see Alternative 2).

® SVE (see Alternative 3).

* HD with treated water injection would be carried out over
a focused treatment area similar to Alternative 4A, with the
exception that groundwater would be treated before reinjection.
After DNAPL separation, the extracted groundwater would be
filtered and treated onsite using a combination of liquid-phase
GAC to remove chlorobenzene and other VOCs by adsorption,
and HiPOx advanced oxidation technology to destroy pCBSA
(parachlorobenzene sulfonic acid) through oxidation processes.
The effectiveness of these two technologies in treating the primary
dissolved contaminants has been demonstrated by pilot testing.

Duration
Cost

8 years

$18.0 to $20.1 million NPV

Capital Costs — $6.0 -$6.4 million,

O&M Costs — 812.0 - $13.7 million (depending on
discount rates of 7% and 4%, respectively)

ALTERNATIVE 5A: Steam Injection,

Focused Treatment Area
Includes the following:

¢ Institutional Controls (see Alternative 2).

e SVE (see Alternative 3).

* Steam injection over a focused treatment area would be carried
out to remove mobile DNAPL. Under this alternative, pressur-
ized steam is injected below the surface using a gas-fired steam
generator to vaporize contaminants from DNAPL. The vacuum
blowers will then be used to collect the vapors from the subsur-
face into SVE recovery wells. The steam can additionally displace
or flush DNAPL toward recovery wells. The increased heat will
also cause a decrease in the DNAPL viscosity and interfacial
tension (that is, make it more liquid), thereby increasing the
mobility of DNAPL. Steam injection and multiphase extraction
wells (groundwater, DNAPL, and soil vapors) would be installed
throughout the focused treatment area in either a five-spot or
seven-spot pattern. Wells would be spaced approximately 42 feet
apart in a five-spot pattern, with a total of 14 steam injection
wells and 27 multiphase extraction wells.

Duration 8 years

Cost $11.0 to $12.2 million NPV
Capital Costs — $5.2-$5.5 million,
OcrM Costs — $5.8- $6.7 million ( depending on dis-
count rates of 7% and 4%, respectively).
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To address the potential risk of downward DNAPL movement
posed by a steam injection, a technology referred to as “hot floor”
would be used. The hot floor technology involves heating the lay-
er beneath the known depth of DNAPL occurrence. This creates
a heat barrier at the base of the DNAPL treatment zone, which
helps prevent vertical movement of DNAPL. Steam and heated
soil vapors would be pulled from below the surface and treated
onsite using steam-regenerable carbon/resin. Extracted ground-
water would be treated by a combination of GAC to remove
chlorobenzene and other VOCs, and HiPOx to destroy pCBSA
through a chemical oxidation process. Treated groundwater will
be piped to the treatment system for Dual Site Groundwater for
subsequent reinjection.

Duration 4 to 7 years

Cost $ 22.3 million to $ 32.4 million NPV
Capital Costs — $12.0 - $12.7 million,
O&M Costs — $10.3 - $19.7 million (depending on
discount rates of 4% and 7% and assumptions related to
the energy demand).

ALTERNATIVE 5B: Steam Injection,

Entire Treatment Area
Includes the following:

¢ Institutional Controls (see Alternative 2).

e SVE (see Alternative 3).

* Steam injection over the entire treatment area (160,000 ft?)
would be implemented in the same manner as described for the
focused treatment area (Alternative 5A), except that the target
treatment volume would be considerably larger. This alternative
would treat areas containing both mobile and residual DNAPL.
Because the proposed steam treatment area is large and the
volume of contamination is significantly greater than for Alterna-
tive 5A, a pilot test would be run in advance of full-scale steam
injection to confirm design details required to install and operate
a full-scale system. Steam injection and multiphase (groundwater
and soil vapors) extraction wells would be installed throughout
the entire DNAPL-impacted area using the same well pattern
and spacing indicated for the focused treatment area. Assuming
a five-spot pattern with 42-foot well spacing, a total of 61 steam
injection and 53 multiphase extraction wells would be required.
A “hot floor” also would be implemented for this alternative.

Duration 7 to 9 years

Cost $ 50.8 million to $ 84.0 million NPV
Capital Costs — $23.5 - $26.1 million,
OSM Costs — $27.3 - $57.9 million (depending on
discount rates of 4% and 7% and assumptions related to
the energy demand).

ALTERNATIVE 6A: Electrical Resistance

Heating, Focused Treatment Area
Includes the following:

o Institutional Controls (see Alternative 2).

e SVE (see Alternative 3).

* Electrical Resistance Heating (ERH) over a focused treat-
ment area would be implemented for vaporizing DNAPL.
This would be done by installing electrodes throughout the
treatment zone and transmitting an electric current between
them to heat the soil by electrical resistance. The ERH process
would remove chlorobenzene from the DNAPL by vapor-
izing it. The vapors generated by this process would then be
recovered by SVE wells for above-ground vapor treatment.
The DDT component of DNAPL will then precipitate out
of DNAPL and will remain immobile and adsorbed to soil
particles at depths exceeding 40 to 60 feet bgs. As discussed
above, DDT is not soluble in water and will “stick” to soils
deep below the surface and will therefore be immobilized.
Therefore, DDT does not pose a risk to groundwater resources
and/or human health and the environment. A total of 102
ERH electrodes for heating the subsurface and 66 multiphase
extraction wells for removing DNAPL vapors and contami-
nated groundwater would be required for this alternative. Each
location will include multiple electrode segments stacked in
a common hole to allow heating at the bottom of the treat-
ment zone, and then gradually heating upper intervals. This
“bottom up” heating approach is similar to conditions in the
“hot floor” methodology integrated into the steam injection
alternatives; creating a heated soil barrier at the bottom of the
DNAPL treatment zone to prevent DNAPL from moving into
deeper zones. Heated soil vapors would be extracted from the
multiphase extraction wells for onsite treatment using a regen-
erable carbon/resin system. Groundwater extracted from the
multiphase extraction wells would be treated by a combina-
tion of GAC to remove chlorobenzene and other VOCs, and
HiPOx to destroy pCBSA by oxidation. Treated groundwater
would be transferred to the treatment system for the Dual Site
Groundwater for reinjection. (A sample diagram of the ERH
system is provided in Figure 7 on page 16).

Duration 4 to 7 years

Cost $ 18.6 million to $ 25.0 million NPV
Capital Costs — $10.2 - $10.8 million,
O&M Costs — $8.4 - $14.2 million (depending on
discount rates of 4% and 7% and assumptions related
to the energy demand).
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ALTERNATIVE 6B: Electrical Resistance Heating,

Entire Treatment Area
Includes the following:

¢ Institutional Controls (see Alternative 2).

® SVE (see Alternative 3).

* ERH over the entire treatment area of 160,000 ft* would be imple-
mented to vaporize DNAPL in the same manner as described for the
focused treatment area (Alternative 6A), except that the target treat-
ment volume would be considerably larger. This alternative would
treat areas containing both mobile and residual DNAPL. Because
the proposed thermal treatment area and volume are significant, a
pilot test would be implemented in advance of full-scale ERH to
confirm design parameters and assumptions. A total of 456 ERH
electrodes and 203 multiphase extraction wells would be installed for
thermal treatment of the entire DNAPL-impacted area.

Duration 7 to 9 years

Cost $46.2 million to $69.5 million NPV
Capital Costs — $24.7 - $27.3 million,
O&M Costs — $21.5 - $42.2 million (depending on dis-
count rates of 4% and 7% and assumptions related to the
energy demand).

Nine Criteria Evaluation

'The nine criteria used in EPA’s evaluation process are presented in
Figure 6. A comparison of the active remediation alternatives (4A, 4B,
5A, 5B, 6A, and 6B) is provided in Table 2. All active remedial alterna-
tives are also compared to Alternative 1 (No Action) as required by the
Comprehensive Environmental Response, Compensation, and Liability
Act (CERCLA) law. Alternatives 2 and 3 are not included in this
evaluation because they do not include reduction of mobile DNAPL in
the saturated zone and, therefore, do not meet the required threshold
criteria for protection of human health and the environment.

Overall Protection of Human Health and

the Environment

Alternative 1 (No Action) is not protective of human health and the
environment. All six active alternatives listed in Table 2 (4A through
6B) will be protective of human health and the environment.

DNAPL area on the Former Montrose Property

National Contingency Plan Criteria for Evaluating
Remedial Alternatives and How the Alternatives

Meet the Criteria

Overall Protectiveness of Human Health
and the Environment

Determines whether an alternative eliminates, reduces,
or controls threats to public health and the environment
through institutional controls, engineering controls,

or treatment.

Compliance with State and Federal
Environmental Requirements O

Evaluates alternatives for compliance with
environmental protection requirements.

e Long-term Effectiveness ' W[

Considers an alternative’s ability to maintain reliable .
protection of human health and the environment
after implementation. A

Reduction of Toxicity, Mobility, or Volume

of Contaminants through Treatment
Evaluates an alternative’s use of treatment to
reduce the hamful effects of principal
contaminants, their ability to move in the
emvironment, and the amount of contamination present.

?Cosl

Weighs the benefits of a particular alternative against
the cost of implementation.

@ Short-tenm Effeciivances

Addresses the period of time needed to achieve
protection and any adverse impacts on human health
and the environment that may be posed during the construction
and implementation period, until cleanup goals are achieved.

o Implementability

Refers to the technical and administrative feasibility of
the altemative, including the availability of materials and
senvices needed to implement a particular option.

Esue Acceptance @

Considers whether the state favors or objects to any of
the alternatives based on the available information. T

9 Community Acceptance

Indicates whether community concerns are addressed by the
alternative and whether the community has a preference for an
alternative. Although public comment is animportant part of the
final decision, the EPA must balance

community concerns with all the m

previously mentioned cnteria.

Figure 6. EPA’s Nine Criteria Evaluation Process
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Alternatives 4A and 4B protect the environment by removing
mobile DNAPL mass from the saturated zone by HD, thereby
reducing the risk of mobile DNAPL migration either laterally or
downward. Although Alternatives 4A and 4B will not likely be
able to remove all mobile DNAPL, the mobility of the remaining
DNAPL will be reduced and less likely to pose a significant threat
to the environment or a risk of uncontrolled migration under nor-
mal hydrologic conditions.

Alternatives 5A and GA protect the environment by removing most
or all mobile DNAPL and some residual DNAPL mass from the
saturated zone by thermal treatment. Alternatives 5B and 6B will
remove all mobile and most residual DNAPL. Thermal alternatives
(5A through 6B) are more protective of human health and the envi-
ronment because they would remove all mobile DNAPL, and some
or most of the residual DNAPL from the subsurface. However, each
of the candidate alternatives can potentially cause adverse migra-
tion of DNAPL during the remedy implementation. The risk of
adverse migration is slightly higher under thermal alternatives than
under HD alternatives, but the risks for adverse DNAPL migration
could be managed and effectively mitigated by using a “hot floor”
approach for steam injection alternatives, and “bottom up” heating
for the ERH alternatives.

Based on the above, all six alternatives were ranked to be equally
protective of human health and the environment (see Table 2).

Compliance with ARARs

Alternative 1 (No Action) does not comply with ARARs. All six
active alternatives listed in Table 2 (4A through 6B) include SVE
with ex-situ vapor treatment, which will comply with air emission
ARARs including the Clean Air Act and South Coast Air Quality
Management District (SCAQMD) Regulations IV, X, XI, XIII,
and XIV.

These alternatives will also comply with wastewater discharge
ARARs under Code of Federal Regulations Title 40 Section 122

(40 CFR 122) and California Code of Regulations (CCR) Title 23
Chapter 9, which regulate discharge of treated groundwater to the
storm water system under a Waste Discharge Requirements/NPDES
permit. Construction activities would also meet the substantive
storm water protection requirements of State Water Resources Con-
trol Board General Order 2009-009-DWQ.

Temporary on-Site accumulation of DNAPL would be required for
alternatives 4A through 6B. The DNAPL is expected to be a haz-
ardous waste and would be managed according to the substantive
requirements of 22 CCR 66262-268 for hazardous waste manage-
ment and disposal. The aboveground collection tank for DNAPL
will comply with the hazardous waste storage regulations under 22

CCR 66262-66265, including the tank design requirements.

Alternatives 4B through 6B include treatment of the dissolved-phase

concentrations in groundwater prior to re-injection and would also
comply with the 1999 Groundwater ROD in-situ groundwater

standards. However, Alternative 4A entails the reinjection of un-
treated groundwater, and will not meet State and Federal maximum
contaminant levels for water, which are the ARARSs for reinjection,
as described in the 1999 ROD requirement. The other five alterna-
tives (4B, 5A, 5B, 6A, and 6B) comply with all ARARs.

Long-Term Effectiveness and Permanence

The long-term effectiveness of the candidate alternatives is deter-
mined by their ability to reduce mobile DNAPL mass, ensure that
mobile DNAPL does not migrate laterally and vertically outside
the TT Waiver Zone, and increase the certainty of the success of the
groundwater remedy. Alternative 1 (No Action) is not an effective
remedy, in the short term or the long term, and therefore does not
comply with this criterion. The long-term effectiveness of thermal
alternatives (5A, 5B, 6A, and 6B) is greater than that for the HD
alternatives (4A and 4B), because the thermal alternatives are more
effective in removing mobile DNAPL.

Thermal treatment is the most appropriate and aggressive approach
for DNAPL removal beneath the Montrose Property, because the
effectiveness of thermal treatment does not depend on soil charac-
teristics and/or distribution of DNAPL below the surface. Thermal
treatment can reach DNAPL that occurs in coarse-grained soils
such as sand, as well as in fine-grained soils such as silts and clays.
In comparison, the effectiveness of HD is severely impacted by

the low-permeability layers of silt and clay beneath the Montrose
property. HD can only reach DNAPL in the most permeable sandy
layers, but will likely fail to reach it in less-permeable silts and clays.

Therefore, HD is far less effective in conditions like those beneath
the Montrose property, where DNAPL lies in various/diverse soil
types, including fine-grained silts and clays, and so are ranked “par-
tially effective” (see Table 2).

While more aggressive thermal Alternatives 5B and 6B would
remove the greatest mobile and residual DNAPL mass, even these
alternatives cannot remove all DNAPL and/or sufficient DNAPL
mass to meaningfully reduce the time required for long-term
hydraulic containment that will be performed as part of the OU-3
Groundwater remedy. Therefore, treatment of the entire area by
thermal alternatives (5B and 6B) offers little advantage over the fo-
cused treatment area alternatives (5A and 6A) in terms of the long-
term effectiveness and permanence. Because mobile DNAPL occurs
within the focused treatment area, Alternatives 5B and 6B are simi-
lar to focused treatment area alternatives 5A and 6A with regard to
their ability to reduce the mobile DNAPL mass, limit uncontrolled
migration of DNAPL, and reduce the possibility of recontamination
of the groundwater areas outside the TI Waiver Zone.

Therefore, all four thermal alternatives (5A, 5B, 6A, and 6B) are
ranked “effective” (see Table 2).
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Reduction of Toxicity, Mobility, and/or
Volume of Hazardous Constituents
through Treatment

Alternative 1 (No Action) does not comply with this criterion,
because it does not reduce the toxicity, volume, and mobility of the
DNAPL. All active alternatives reduce the toxicity, volume, and
mobility of the DNAPL through treatment (see Table 2). However,
HD alternatives (4A and 4B) would remove less chlorobenzene
mass and would be less effective in reducing DNAPL volume in the
saturated zone compared to the thermal alternatives. Alternatives 5A
and GA are expected to remove mobile and some residual DNAPL,
so that only immobile DNAPL present below residual saturations
(i.e., DNAPL that is trapped in pore spaces between soil particles
as shown in Figure 4) remains below the surface. Since Alternatives
5B and 6B treat larger volumes, these alternatives would remove
the greatest volume of mobile and residual DNAPL from below the
surface, and achieve the greatest volume reduction.

However, although the potential reduction in DNAPL volume from
these entire-treatment-area thermal alternatives is the largest, it is
not significantly greater than the potential volume reduction of mo-
bile DNAPL under the focused-treatment-area alternatives (5A and
6A).). This is because most of the DNAPL (including all known
mobile DNAPL) occurs within the focused treatment area. As a re-
sult, the entire-treatment-area alternatives would likely remove only
a slightly greater volume of residual DNAPL from the area outside
the focused treatment area. Additionally, the entire-treatment-area
alternatives do not eliminate more mobile DNAPL, when compared
to Alternatives 5A and 6A, because all known mobile DNAPL is
within the focused treatment area. As a result, all thermal treatment
alternatives (5A, 5B, 6A, and 6B) are ranked similarly “effective”
(see Table 2).

Short-Term Effectiveness

As noted above, Alternative 1 (No Action) is not effective and
therefore does not comply with this criterion. All active alternatives
(4A, 4B, 5A, 5B, 6A, and 6B) would be “effective” in protecting
human health and the environment in the short-term (Table 2).
As discussed above, each of these alternatives can potentially cause
some unfavorable migration of DNAPL during implementation.
The risk of unfavorable migration is slightly higher under thermal
alternatives than HD alternatives, although these risks could be
managed and effectively mitigated using a “hot floor” approach for
steam injection alternatives, and “bottom up” heating for the ERH
alternatives.

Thermal alternatives for the entire treatment area (Alternatives

5B and 6B) would also require a large amount of infrastructure
for subsurface heating, contaminant recovery, and treatment of
extracted fluids, which increases the potential for upset conditions
or fugitive emissions to occur in the short-term. While fugitive
emissions will be mitigated and likely contained by the SVE, this
would pose increased short-term risks to adjacent property owners,

including commercial buildings north of the Montrose Property,
and a chlorine gas plant at Jones. In addition, Alternatives 5B and
6B have the largest carbon footprints of the remedial alternatives
and would consume a significant amount of electricity and natural
gas. Based on the above, Alternatives 5B and 6B were ranked lower
for short-term effectiveness.

Implementability

Alternative 1 (No Action) is not implementable because it does not
meet ARARs and other criteria and therefore does not comply with
this criterion. In light of the ARAR waiver required for Alternative
4A, there is also a significant uncertainty regarding both acceptance
and implementation of this alternative based on the administra-
tive challenges, which must be mutually resolved among project
stakeholders. Based on preliminary feedback from the California
Regional Water Quality Control Board (RWQCB), which indicated
that injection of untreated water is not acceptable, Alternative 4A is
ranked as “not implementable” (see Table 2).

Alternative 4B is ranked “implementable.” The implementability of
HD has already been demonstrated through field pilot testing, and
the technologies proposed for treating extracted groundwater under
Alternative 4B have a proven record of success. Furthermore, the ef-
ficacy of water treatment operations proposed for Alternative 4B has
been demonstrated specifically for groundwater extracted from wells
at the Montrose Superfund Site.

Alternative 5A is ranked lower under this criterion than Alterna-
tive 6A, because effective capture of DNAPL vapors during steam
injection is more difficult to implement than for ERH. This is be-
cause contaminated steam can escape to surface through previously
drilled borings or wells. The ability to effectively capture DNAPL
vapors is especially important given the proximity of commercial
warehouse buildings located north of the Montrose property,

and an active chlorine gas plant located at Jones. Because of this
factor and the small number (2) of available commercial provid-
ers capable of providing steam injection services, it is considered
“moderately implementable.”

.S. Environmental Protection Agency
Pacific Southwest Region 9

2011 EPA booth at the Del Amo Street Fair
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Table 2. Comparative Analysis of Active Remediation Alternatives

National
Contingency Plan
(NCP) Criterion

1
No
Action

4A

Hydraulic
Displacement
with Untreated
Water Injection

4B

Hydraulic
Displacement
with Treated
Water Injection

5A

Steam
Injection,
Focused
Treatment Area

5B

Steam
Injection,
Entire
Treatment Area

6A

ERH, Focused
Treatment
Area (Preferred
Alternative)

6B
ERH, Entire
Treatment Area

Protective Protective Protective Protective Protective Protective Protective
of Human
Health and the
Environment
Injection of Meets ARARs Meets ARARs Meets ARARs Meets ARARs Meets ARARs
Compliance with untreated water
ARARs does not meet
ARARs
Partially Partially Effective Effective Effective Effective
Long-Term effectivein effective in
Effectiveness removing removing
mobile DNAPL | mobile DNAPL
Removes less Removes less Effective Effective Effective Effective
. chlorobenzene | chlorobenzene
Red.u.ctlon of . mass and would | mass and would
Toxicity, Mobility, be less effective | be less effective
and Volume in reducing in reducing
DNAPL volume | DNAPL volume
Effective Effective Effective - Partially Effective - Partially
has slightly Effective - has has slightly Effective - has
higher risk of higher risk of higher risk of higher risk of
unfavorable unfavorable unfavorable unfavorable
Short-Term DNAPL DNAPL DNAPL DNAPL
Effectiveness migration, but migration, and migration, but migration, and
it could be large carbon it could be large carbon
managed using | footprint managed using | footprint
a“hot floor” “bottom up”
heating
Not Implementable | Moderately Moderately Implementable | Moderately
Implementable Implementable | Implementable Implementable
~requires —large scale, —large scale,
Injection of complex requires requires
Implementability untreated water infrastructure complex complex
does not meet and specialized | infrastructure infrastructure
ARARs technology and specialized and specialized
vendors technology technology
vendors vendors
Cost
- $0 $11.0-$12.2 $18.0-520.1 $22.3-5324 $50.8-$84.0 $18.6-525.0 $46.2-$69.5
($ million NPV)
Capital Cost $0 $5.2-85.5 $6.0-56.4 $12.0-512.7 $23.5-$26.1 $10.2-510.8 $24.7-$27.3
O&M Cost $0 $5.8-56.7 $12.0-$13.7 $10.3-$19.7 $27.3-$57.9 $84-514.2 $21.5-$42.2
State Acceptance | DTSC concurs with EPA's preferred alternative
Public Acceptance | Community acceptance of the preferred alternative will be evaluated after the public comment period
Relative Ranking = Meets Criterion =Partially meets criterion = Does not meet criterion
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Alternative 6A proposes the use of ERH, which is more frequently used than steam injec-
tion; thus, a broader range of experience and knowledge exists with this heating method. In
addition, the risks of fugitive emissions are lower under this alternative. ERH is also easier
to implement because a source of electrical power (two substations) is located adjacent to
the Montrose Property, and steam boilers are not required for this technology. Therefore,
this alternative is ranked “implementable.”

Alternatives 5B and 6B, if implemented, would be some of the largest and most com-

plex thermal remedies ever conducted. A significant amount of infrastructure would be
required for these entire-treatment-area thermal alternatives, increasing the difficulty of
implementing the project. In addition, these alternatives pose higher risks of uncontrolled
DNAPL migration and fugitive emissions, which need to be controlled due to the proxim-
ity of commercial buildings. Because of the installation challenges associated with the
increased scale and size of the remedy, Alternatives 5B and 6B are ranked to be “moder-
ately implementable.”

Cost

There is no cost associated with Alternative 1 (No Action). Of the active alternatives
considered, Alternative 4A has the lowest cost ($11.0 to $12.2 million NPV). Alternatives
4B, 5A, and 6A all have similar costs to remove DNAPL mass over the focused treatment
area. Alternative 4B includes treatment of groundwater prior to reinjection, which increases
the cost of this remedy ($18.0 to $20.1 million NPV) relative to that of 4A, but does not
offer the additional mass removal advantages of the thermal alternatives. Alternative 6A,
ERH over a focused treatment area ($18.6 to $25.0 million NPV), is less costly than the
equivalent steam injection Alternative 5A ($22.3 to $32.4 million NPV). However, both
alternatives offer generally similar performance with regard to removal of mobile and some

residual DNAPL.

Alternatives 5B and 6B are the highest cost remediation alternatives, with costs ranging
from $46.2 to $84.0 million NPV. However, as discussed above, treating a significantly
larger area as proposed by these alternatives will not likely remove more mobile DNAPL
compared to Alternatives 5A and 6A, because all known mobile DNAPL occurs within the
focused treatment area.

State Acceptance
DTSC has indicated that it is in general agreement with the proposed remedy.

Steameondensatelvvater
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M~

Saturated Zone ’ DNAPL Impacted Zone
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Contaminants into Vapor. _
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tractiongWellsjRemoye

Multi*Phase

Figure 7. Diagram of the Conceptual ERH Remedial System

Community Acceptance

Community acceptance of the preferred
alternative will be evaluated after the public
comment period.

Preferred
Alternative - 6A

EPAs Preferred Alternative to address
DNAPL at the Montrose Superfund Site is
Alternative 6A—-ERH, Focused Treatment
Area. EPA believes that this alternative pres-
ents the most reasonable and cost-effective
approach for removal of mobile DNAPL at
the Montrose Superfund site. This alterna-
tive includes:

e A land use covenant.

e SVE in the DNAPL-impacted unsatu-
rated zone.

e ERH in the focused treatment area of
approximately 26,000 ft* in the saturated
zone.

The proposed diagrams of this alternative
are shown in Figures 7 and 8.

Duration. The projected duration of the
preferred remediation alternative is expected
to be 4 years.

Cost. The estimated cost of the preferred
alternative ranges from $18.6 — $25.0
million. Based on the comparative analysis
of the remediation alternatives, this cost is
considered moderate, and is comparable to
the cost of Alternatives 4B and 5A.

Effectiveness. ERH is the most appropri-
ate and aggressive approach for DNAPL
removal beneath the Montrose property,
because thermal heating can reach DNAPL
trapped in coarse-grained (sand) as well as
finegrained (silt or clay) subsurface soils. Re-
gardless of the types of soils where DNAPL
occurs and/or levels of saturation, ERH will
effectively treat the mobile DNAPL within
its zone of heating.

Based on the evaluation of cleanup alterna-
tives, Alternative 6A meets all threshold
and balancing criteria. This alternative
appears to be more cost-effective and easier
to implement than steam injection thermal
alternatives. In addition, the risks of un-
controlled DNAPL migration and fugitive
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emissions are lower for ERH than steam e

injection alternatives. This issue is especially As the lead agency, EPA requests public comments on its Proposed Plan to
important as EPA is seeking to minimize the address DNAPL at the Montrose Superfund Site. All public comments will be
potential for contaminants moving off-site, considered, and may modify or change EPA’s decision. The comment period is
toward commercial warehouse buildings from September 8", 2014, through February 13t, 2015. There are several ways
north of the Montrose property (at the for- to provide comments:

mer Boeing Realty Corporation property),

and an active chlorine gas plant along the Postmarked Mail Received Fax

southern property boundary at Jones. no later than Feb. 13, 2015 Fax: (213) 244-1850

U.S. Environmental Protection Agency
ATTN: Yarissa Martinez

600 Wilshire Blvd., Suite 1460

Los Angeles, CA 90017

Alternative 6B, ERH treatment of the entire
treatment area, was ranked lower because

it is more difficult to implement due to the
larger treatment volume, and because of the

ATTN: Yarissa Martinez

E-mail
Martinez.Yarissa@epa.gov

considerably higher cost of this alternative
compared to Alternative 6A. Furthermore,
the effectiveness of Alternatives 5B and
6B, which propose thermal treatment of
the entire treatment area, is expected to be similar to that of Alternative 6A with regard to
removal of mobile DNAPL. Based on the above, Alternative 6A best meets the criteria set
forth in the Superfund regulations, which can be found in the National Oil and Hazardous
Substances Pollution Contingency Plan (NCP) at 40 CFR §300.430(f)(2).

Conclusion

Based on the information available at this time, EPA believes the Preferred Alternative
(Alternative 6A) for the DNAPL OU meets the threshold criteria and provides the best bal-
ance of tradeoffs among the other alternatives with respect to the balancing and modifying
criteria. EPA expects that, in accordance with CERCLA §121(b), the Preferred Alternative
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Figure 8. ERH in the Focused Treatment Area

In Person at the EPA Public Meeting

would satisfy the following requirements:
protect human health and the environment,
comply with ARARs, be cost-effective, and
utilize the most appropriate, aggressive, and
superior treatment technologies to the maxi-
mum extent practicable. Because it would
treat the source materials constituting prin-
cipal threats, the remedy also would meet
the statutory preference for the selection of a
remedy that involves treatment as a princi-
pal element. A comprehensive performance
monitoring plan for the DNAPL remedy
will ensure that the remedy meets the per-
formance goals and objectives.

Community
Participation

EPA is committed to involving the public in
the decision making process for the cleanup
activities. Its Community Involvement
Program focuses on providing informa-
tion to the community about site activi-
ties, answering the community’s questions
about the cleanup effort, and incorporating
community issues and concerns into agency
decisions, especially when a cleanup remedy
is proposed.

(

To learn more about the Montrose
Superfund Site, you will find an
extensive amount of information
at EPA's Information Repositories
(see last page). One convenient
place to find select site documents
is to go to EPA’'s Web site at:
www.epa.gov/region9/montrose.
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Montrose Superfund Site
9 E PA Los AngelesI,)California

EPA Requests Comments on Proposed

DNAPL Cleanup Plan

p
= ! Public Comment Meeting
)
Saturday, November 8, 2014, 10 a.m. to 12:30 p.m.

Holiday Inn Torrance, 19800 South Vermont Avenue, Torrance, California

EPA DNAPL Workshop

EPA will host a public workshop to discuss contaminants and potential health impacts,
technologies and help understand DNAPL at the Site.

Monday, October 27, 2014, 6:30 p.m. to 8:30 p.m.

Holiday Inn Torrance, 19800 South Vermont Avenue, Torrance, California

Technical Assistance Services for Communities (TASC)

AL As
wﬁl&\\ "‘ As CSIS):Q
- = TASC is a national program that provides independent technical assistance to communities. A hydrogeologist
:.; 5 has been hired to help community members express their technical concerns to EPA staff. Please contact
"’9" N Miranda Maupin mmaupin@skeo.com to learn more or attend the TASC sponsored workshop for this DNAPL
“0," yos > Proposed Plan during the public comment period (meeting to be determined).

Information Repositories

Pertinent documents related to the Montrose Superfund Site can be found at the locations below.

EPA Superfund Records Center
95 Hawthorne Street

San Francisco, CA 94105
Telephone: (415).536-2000

Carson Public Library

151 East Carson Street

Telephone: (310).830-0901

CDs available for check-out and

key documents available in-paper copy.

Katy Geissert Civic Center Library
3301 Torrance Boulevard
Telephone: (310) 618-5959

CDs available for check-out.










Montrose and Del Amo Superfund Sites Congressional Briefing


U.S. EPA Region 9


March 5, 2015





Conference Call #:  1-866-299-3188


Conference Code:  415 972 1596 #





EPA Participants:


· Brent Maier, Congressional Liaison, Office of Public Affairs


· Dana Barton, Chief, Superfund California Cleanup Section


· John Lyons, Associate Director, Superfund California Cleanup Branch


· Cynthia Wetmore, Engineer, Superfund Technical Support Section


· David Yogi, Chief, Superfund Community Involvement Section


· [bookmark: _GoBack]Yolanda Sanchez, Community Involvement Coordinator, Superfund Community Involvement Section


· Steven Leonido-John, Director, Los Angeles Field Office





Agenda:


3:30:  Welcome and Introductions (Dana Barton, US EPA)


3:35:  General Site Overview (Dana Barton, US EPA)


3:40:  Overview of Vapor Intrusion Effort (David Yogi, US EPA)


3:55:  Overview of Groundwater Treatment System/pCBSA (Cynthia Wetmore, US EPA)


4:10:  Overview of DNAPL Proposed Plan (Dana Barton, US EPA)


4:25:  Questions


4:30:  Closing 








From: Maier. Brent

To: yvette_martinez@boxer.senate.gov; Maurice Lyles (maurice_lyles@boxer.senate.gov); Hamilton Cloud
(hamilton.cloud@mail.house.gov); sabiha_khan@feinstein.senate.gov

Cc: Yoai, David; Barton. Dana; Lyons, John; Sanchez, Yolanda; Wetmore, Cynthia; Mogharabi, Nahal; LEONIDO-
JOHN, STEVEN; Keener, Bill

Subject: Montrose/Del Amo: Additional Figures for Congressional Briefing

Date: Thursday, March 05, 2015 12:04:30 PM

Attachments: Del Amo & Montrose Conaressional Briefing 3.5.2015.ppt

Dear Colleagues:

My Superfund Division colleague, David Yogi, asked me to send along the attached
PowerPoint material in advance of today’s briefing at 3:30pm. We look forward to talking

with you.
Regards,

Brent Maier

Congressional Liaison

U.S. Environmental Protection Agency, Region IX
75 Hawthorne St. (OPA-3)

San Francisco, CA 94105

Ph: 415.947.4256
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Re-injection Wells



































Upper Bellflower


Middle Bellflower “B” Sand


Middle Bellflower “C” Sand


Gage Aquifer


Lynwood Aquifer
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Torrance (Standby) 9200 ft.


Torrance (Unused) 9500 ft.


Cal Water Service 15,000 ft.


Cal Water Service 10,600 ft.














Nearest Water Supply Wells





	





Note: larger map scale





The nearest municipal supply wells are about .5 to 1 mile downgradient of the leading edge of the chlorobenzene plume in the Middle Bellflower.  However these wells are screened primarily in the Silverado aquifer.  Though some are screened in the Lynwood.
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MONTROSE TREATMENT SYSTEM


Contaminated Groundwater from Extraction Wells


Vapor Carbon Filter VOC Removal





To Outside Air











Air Stripping Most VOC Removed





Liquid 


Carbon Filter Final


VOC Treatment





Volatile Organic Compounds: Chlorobenzene, Benzene, TCE etc.


Minerals not hazardous, removed for reinjection to aquifer


Mineral Filter


Treated Water Returned to Aquifer


  HiPOx -


pCBSA Treatment








Treatment Plant   - Completed November 2014
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From: Maier. Brent

To: Khan, Sabiha (Feinstein)

Cc: Lyons, John; Shaffer, Caleb; thompson, rachelle; Harris-Bishop, Rusty; Keener, Bill

Subject: RE: Call Confirmed at 10:30am Today with EPA to Discuss North Groundwater Basin in Orange County
Date: Thursday, March 05, 2015 9:37:50 AM

Importance: High

Sabiha -

Thanks for your note confirming your availability and we will talk to you at 10:30am. Please
use the call-in information and access code. | will initiate the call and my Superfund
Divisions will be calling in as well. We look forward to talking with you.

Brent Mader

Congressional Liaison

U.S. Environmental Protection Agency, Region IX
75 Hawthorne St. (OPA-3)

San Francisco, CA 94105

Ph: 415.947.4256

From: Khan, Sabiha (Feinstein) [mailto:Sabiha_Khan@feinstein.senate.gov]

Sent: Thursday, March 05, 2015 9:35 AM

To: Maier, Brent

Cc: Lyons, John; Shaffer, Caleb; thompson, rachelle

Subject: Re: Call with EPA to Discuss North Groundwater Basin in Orange County - Availability at
10:30am This Morning?

Hi Brent,
Thank you! Yes 10:30am is perfect.

Talk to you soon,
Sabiha Khan

From: Maier, Brent [mailto:Maier.Brent@epa.gov]
Sent: Thursday, March 05, 2015 09:04 AM

To: Khan, Sabiha (Feinstein)
Cc: Lyons, John <Lyons.John@epa.gov>; Shaffer, Caleb <Shaffer.Caleb@epa.gov=>; thompson, rachelle

<thompson.rachelle@epa.gov=>
Subject: RE: Call with EPA to Discuss North Groundwater Basin in Orange County - Availability at
10:30am This Morning?

Sabiha —

I have reached out to my Superfund Division colleagues and we could do a call with you this
morning at 10:30am. This is an issue my colleagues are very familiar with.

Please let me know if this proposed time of 10:30am this morning works for you.

If so, please use the following call-in number and access code to join this discussion.
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Dial-In Number: (866) 299-3188
Conference Code: 4159721596#

Leader Pin: 1015 (for use only by Brent Maier to initiate the call)

Brent Maier

Congressional Liaison

U.S. Environmental Protection Agency, Region IX
75 Hawthorne St. (OPA-3)

San Francisco, CA 94105

Ph: 415.947.4256

From: Khan, Sabiha (Feinstein) [mailto:Sabiha_Khan@feinstein.senate.gov]

Sent: Wednesday, March 04, 2015 4:51 PM

To: Maier, Brent

Subject: RE: Confirmation of Your Participation in Montrose/Del Amo Superfund Site Conference Call
on Thursday, March 5th at 3:30pm

Hi Brent,

Prior to our conference call tomorrow, | will be meeting with the Orange County Business Council
(OCBC), who reached out to me to discuss an issue with the north groundwater basin in Orange
County and some discussion among the OCBC and the Orange County Water District regarding the
potential for a superfund designation in that area. | wanted to know if you have any background
you can share with me on this area, and if so, if you're free to speak by phone early tomorrow
morning (prior to 12 noon). | realize this is last minute, and if you're not free tomorrow, perhaps we
can discuss it later on.

Thanks!

Sabiha Khan

Field Representative

Office of U.S. Senator Dianne Feinstein
11111 Santa Monica Blvd., Suite 915
Los Angeles, CA 90025

(310) 914-7300

From: Maier, Brent [mailto:Maier.Brent@epa.gov]
Sent: Friday, February 27, 2015 2:14 PM

To: Khan, Sabiha (Feinstein)
Subject: RE: Confirmation of Your Participation in Montrose/Del Amo Superfund Site Conference Call
on Thursday, March 5th at 3:30pm
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Sabiha —

Thank you for your note that you will be participating in the conference call on Thursday,
March 5th at 3:30pm for an update on the Del Amo and Montrose Superfund Sites in
Torrance. Maurice Lyles in Senator Boxer’s office has also confirmed that he will participate.
We look forward to providing you with an update. Please use the call-in number and access
code to join this discussion.

Dial-In Number: (866) 299-3188

Conference Code: 4159721596#

Brent Madier

Congressional Liaison

U.S. Environmental Protection Agency, Region IX
75 Hawthorne St. (OPA-3)

San Francisco, CA 94105

Ph: 415.947.4256

From: Khan, Sabiha (Feinstein) [mailto:Sabiha_Khan@feinstein.senate.gov]
Sent: Friday, February 27, 2015 1:39 PM

To: Maier, Brent
Subject: RE: Montrose/Del Amo Superfund Site Update - Availability for Conference Call on
Thursday, March 5th at 3:30pm

Good afternoon,

| am confirming that this date and time works for me and | will be on the call representing Senator
Feinstein’s Los Angeles office. Please let me know if there is any additional information regarding
this issue. Thanks!

Best,

Sabiha Khan

Field Representative

Office of U.S. Senator Dianne Feinstein
11111 Santa Monica Blvd., Suite 915
Los Angeles, CA 90025

(310) 914-7300

From: Maier, Brent [mailto:Maier.Brent@epa.gov]
Sent: Thursday, February 26, 2015 2:10 PM

To: Lyles, Maurice (Boxer); Bohigian, Tom (Boxer); Martinez, Yvette (Boxer); O'Brien, Molly (Feinstein);
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Daley, Trevor (Feinstein); blanca.jimenez@mail.house.gov; Hamilton Cloud

(hamilton.cloud@mail.house.gov)
Cc: Lyons, John; Barton, Dana; Yogi, David; Sanchez, Yolanda; Wetmore, Cynthia; LEONIDO-JOHN,

STEVEN; Mogharabi, Nahal; Keener, Bill
Subject: Montrose/Del Amo Superfund Site Update - Availability for Conference Call on Thursday, March
5th at 3:30pm

Dear Colleagues:

I wanted to reach out to each of you regarding our interest in setting up a conference call on
Thursday, March 5th at 3:30pm to provide your office with a site update on the Del Amo
and Montrose Superfund Sites in Torrance. During this call we will provide your office
with information on the vapor intrusion work EPA will be conducting in the Harbor Gateway
neighborhood adjacent to the Sites as well as an update on the proposed Dense Non-Aqueous
Phase Liquid (DNAPL) cleanup plan for the Montrose Superfund Site as well as talk about
the work EPA is doing to address the pCBSA issues. My Superfund Division colleagues will
join me for this call. I have attached to this invitation a PDF document regarding our vapor
intrusion work. | also wanted to make you aware that our office has been speaking to a
reporter with the Los Angeles Times about EPA’s vapor intrusion work at the Montrose/Del
Amo Superfund Site and there is a possibility that you may see an article come out over the
weekend.

I have attached to this message a fact sheet regarding our vapor intrusion work as well as a
fact sheet on the proposed Dense Non-Aqueous Phase Liquid (DNAPL) cleanup plan for the
Montrose Superfund Site.

I have set up a conference line for us to use for this discussion and am providing both the call-
in number and access code to join the call.

Dial-In Number: (866) 299-3188
Conference Code: 4159721596#

Leader PIN: 1015 (for use only by Brent Maier to initiate the call)

Please confirm your availability to let me know whether this proposed date/time works for
you. Please give me a call if you have any questions or need any additional information.

Regards,

Brent Maier

Congressional Liaison

U.S. Environmental Protection Agency, Region IX
75 Hawthorne St. (OPA-3)

San Francisco, CA 94105

Ph: 415.947.4256



mailto:blanca.jimenez@mail.house.gov

mailto:hamilton.cloud@mail.house.gov




From: Maier. Brent

To: Khan, Sabiha (Feinstein)

Cc: Lyons, John; Shaffer, Caleb; thompson, rachelle

Subject: RE: Call with EPA to Discuss North Groundwater Basin in Orange County - Availability at 10:30am This Morning?
Date: Thursday, March 05, 2015 9:04:42 AM

Importance: High

Sabiha -

I have reached out to my Superfund Division colleagues and we could do a call with you this
morning at 10:30am. This is an issue my colleagues are very familiar with.

Please let me know if this proposed time of 10:30am this morning works for you.
If so, please use the following call-in number and access code to join this discussion.
Dial-In Number: (866) 299-3188
Conference Code: 4159721596#

Leader Pin: 1015 (for use only by Brent Maier to initiate the call)

Brent Maier

Congressional Liaison

U.S. Environmental Protection Agency, Region IX
75 Hawthorne St. (OPA-3)

San Francisco, CA 94105

Ph: 415.947.4256

From: Khan, Sabiha (Feinstein) [mailto:Sabiha_Khan@feinstein.senate.gov]

Sent: Wednesday, March 04, 2015 4:51 PM

To: Maier, Brent

Subject: RE: Confirmation of Your Participation in Montrose/Del Amo Superfund Site Conference Call
on Thursday, March 5th at 3:30pm

Hi Brent,

Prior to our conference call tomorrow, | will be meeting with the Orange County Business Council
(OCBC), who reached out to me to discuss an issue with the north groundwater basin in Orange
County and some discussion among the OCBC and the Orange County Water District regarding the
potential for a superfund designation in that area. | wanted to know if you have any background
you can share with me on this area, and if so, if you're free to speak by phone early tomorrow
morning (prior to 12 noon). | realize this is last minute, and if you're not free tomorrow, perhaps we
can discuss it later on.

Thanks!
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Sabiha Khan

Field Representative

Office of U.S. Senator Dianne Feinstein
11111 Santa Monica Blvd., Suite 915
Los Angeles, CA 90025

(310) 914-7300

From: Maier, Brent [mailto:Maier.Brent@epa.gov]

Sent: Friday, February 27, 2015 2:14 PM

To: Khan, Sabiha (Feinstein)

Subject: RE: Confirmation of Your Participation in Montrose/Del Amo Superfund Site Conference Call
on Thursday, March 5th at 3:30pm

Sabiha —

Thank you for your note that you will be participating in the conference call on Thursday,
March 5th at 3:30pm for an update on the Del Amo and Montrose Superfund Sites in
Torrance. Maurice Lyles in Senator Boxer’s office has also confirmed that he will participate.
We look forward to providing you with an update. Please use the call-in number and access
code to join this discussion.

Dial-In Number: (866) 299-3188

Conference Code: 4159721596#

Brent Madier

Congressional Liaison

U.S. Environmental Protection Agency, Region IX
75 Hawthorne St. (OPA-3)

San Francisco, CA 94105

Ph: 415.947.4256

From: Khan, Sabiha (Feinstein) [mailto:Sabiha_Khan@feinstein.senate.gov]
Sent: Friday, February 27, 2015 1:39 PM

To: Maier, Brent
Subject: RE: Montrose/Del Amo Superfund Site Update - Availability for Conference Call on
Thursday, March 5th at 3:30pm

Good afternoon,
I am confirming that this date and time works for me and | will be on the call representing Senator
Feinstein’s Los Angeles office. Please let me know if there is any additional information regarding

this issue. Thanks!

Best,
Sabiha Khan
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Field Representative

Office of U.S. Senator Dianne Feinstein
11111 Santa Monica Blvd., Suite 915
Los Angeles, CA 90025

(310) 914-7300

From: Maier, Brent [mailto:Maier.Brent@epa.gov]
Sent: Thursday, February 26, 2015 2:10 PM

To: Lyles, Maurice (Boxer); Bohigian, Tom (Boxer); Martinez, Yvette (Boxer); O'Brien, Molly (Feinstein);
Daley, Trevor (Feinstein); blanca.jimenez@mail.house.gov; Hamilton Cloud
(hamilton.cloud@mail.house.gov)

Cc: Lyons, John; Barton, Dana; Yogi, David; Sanchez, Yolanda; Wetmore, Cynthia; LEONIDO-JOHN,
STEVEN; Mogharabi, Nahal; Keener, Bill

Subject: Montrose/Del Amo Superfund Site Update - Availability for Conference Call on Thursday, March
5th at 3:30pm

Dear Colleagues:

I wanted to reach out to each of you regarding our interest in setting up a conference call on
Thursday, March 5th at 3:30pm to provide your office with a site update on the Del Amo
and Montrose Superfund Sites in Torrance. During this call we will provide your office
with information on the vapor intrusion work EPA will be conducting in the Harbor Gateway
neighborhood adjacent to the Sites as well as an update on the proposed Dense Non-Aqueous
Phase Liquid (DNAPL) cleanup plan for the Montrose Superfund Site as well as talk about
the work EPA is doing to address the pCBSA issues. My Superfund Division colleagues will
join me for this call. | have attached to this invitation a PDF document regarding our vapor
intrusion work. | also wanted to make you aware that our office has been speaking to a
reporter with the Los Angeles Times about EPA’s vapor intrusion work at the Montrose/Del
Amo Superfund Site and there is a possibility that you may see an article come out over the
weekend.

I have attached to this message a fact sheet regarding our vapor intrusion work as well as a

fact sheet on the proposed Dense Non-Aqueous Phase Liquid (DNAPL) cleanup plan for the
Montrose Superfund Site.

I have set up a conference line for us to use for this discussion and am providing both the call-
in number and access code to join the call.

Dial-In Number: (866) 299-3188
Conference Code: 4159721596#

Leader PIN: 1015 (for use only by Brent Maier to initiate the call)

Please confirm your availability to let me know whether this proposed date/time works for
you. Please give me a call if you have any questions or need any additional information.
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Regards,

Brent Maier

Congressional Liaison

U.S. Environmental Protection Agency, Region 1X
75 Hawthorne St. (OPA-3)

San Francisco, CA 94105

Ph: 415.947.4256






From: Solomon. Gina@EPA

To: Lyons. John
Subject: RE: Montrose pCBSA
Date: Thursday, March 05, 2015 11:19:00 AM

| left you a voicemail. Give a call if you have a window after 12:15. Thanks
"Lyons, John" <Lyons.John@epa.gov> wrote:
Hi Gina

I have a couple of matters to discuss with you. Let me know if you have a 10 minute window
tomorrow — Thursday.

My schedule is pretty busy but I can step out of those meetings to match your schedule.
Thanks

John

John Lyons

Acting Assistant Director
Site Cleanup Branch
Superfund Division, Region 9
(415) 972-3889
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From: Petersen, Brian@EPA

To: Lyons, John

Subject: RE: Your Phone Message Re: Gina / Montrose pCBSA Issue
Date: Tuesday, March 17, 2015 3:13:58 PM

John,

Friday, March 27 any time during the day after 10:00 a.m. would work for Gina. Any preferences?

Brian Petersen | 916.324.2568

From: Lyons, John [mailto:Lyons.John@epa.gov]

Sent: Tuesday, March 17, 2015 3:10 PM

To: Petersen, Brian@EPA

Subject: RE: Your Phone Message Re: Gina / Montrose pCBSA Issue

Hi Brian

I will be out until 3/27 — perhaps we can schedule something for the morning of March 27?
Thanks
John

John Lyons

Acting Assistant Director
Site Cleanup Branch
Superfund Division, Region 9
(415) 972-3889

From: Petersen, Brian@EPA [mailto:Brian.Petersen@calepa.ca.gov]
Sent: Tuesday, March 17, 2015 3:09 PM

To: Lyons, John

Subject: Your Phone Message Re: Gina / Montrose pCBSA Issue

Hello John,

Got your message today... Ginais in Ireland and will be back on Thursday of this week. | can tell you
that her schedule might be a wee bit full, but | will try to fit you in before next week if | can. Are

there times that would work better for you?

Regards,

Brian Petersen | 916.324.2568
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From: Lyons. John

To: Petersen, Brian@EPA
Subject: RE: Your Phone Message Re: Gina / Montrose pCBSA Issue
Date: Tuesday, March 17, 2015 3:14:00 PM

How about 11 am on March 27?2

From: Petersen, Brian@EPA [mailto:Brian.Petersen@calepa.ca.gov]
Sent: Tuesday, March 17, 2015 3:14 PM

To: Lyons, John

Subject: RE: Your Phone Message Re: Gina / Montrose pCBSA Issue

John,
Friday, March 27 any time during the day after 10:00 a.m. would work for Gina. Any preferences?

Brian Petersen | 916.324.2568

From: Lyons, John [mailto:Lyons.John@epa.gov]
Sent: Tuesday, March 17, 2015 3:10 PM

To: Petersen, Brian@EPA
Subject: RE: Your Phone Message Re: Gina / Montrose pCBSA Issue

Hi Brian

I will be out until 3/27 — perhaps we can schedule something for the morning of March 27?
Thanks
John

John Lyons

Acting Assistant Director
Site Cleanup Branch
Superfund Division, Region 9
(415) 972-3889

From: Petersen, Brian@EPA [mailto:Brian.Petersen@calepa.ca.gov]
Sent: Tuesday, March 17, 2015 3:09 PM

To: Lyons, John
Subject: Your Phone Message Re: Gina / Montrose pCBSA Issue

Hello John,
Got your message today... Ginais in Ireland and will be back on Thursday of this week. | can tell you

that her schedule might be a wee bit full, but | will try to fit you in before next week if | can. Are
there times that would work better for you?
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Regards,

Brian Petersen | 916.324.2568






From: Petersen, Brian@EPA

To: Lyons, John
Subject: RE: Your Phone Message Re: Gina / Montrose pCBSA Issue
Date: Tuesday, March 17, 2015 3:37:18 PM

Do you need a full hour?

Brian Petersen | 916.324.2568

From: Lyons, John [mailto:Lyons.John@epa.gov]

Sent: Tuesday, March 17, 2015 3:15 PM

To: Petersen, Brian@EPA

Subject: RE: Your Phone Message Re: Gina / Montrose pCBSA Issue

How about 11 am on March 27?

From: Petersen, Brian@EPA [mailto:Brian.Petersen@calepa.ca.gov]
Sent: Tuesday, March 17, 2015 3:14 PM

To: Lyons, John
Subject: RE: Your Phone Message Re: Gina / Montrose pCBSA Issue

John,
Friday, March 27 any time during the day after 10:00 a.m. would work for Gina. Any preferences?

Brian Petersen | 916.324.2568

From: Lyons, John [mailto:Lyons.John@epa.gov]
Sent: Tuesday, March 17, 2015 3:10 PM

To: Petersen, Brian@EPA
Subject: RE: Your Phone Message Re: Gina / Montrose pCBSA Issue

Hi Brian

I will be out until 3/27 — perhaps we can schedule something for the morning of March 27?
Thanks
John

John Lyons

Acting Assistant Director
Site Cleanup Branch
Superfund Division, Region 9
(415) 972-3889

From: Petersen, Brian@EPA [mailto:Brian.Petersen@calepa.ca.gov]
Sent: Tuesday, March 17, 2015 3:09 PM

To: Lyons, John
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Subject: Your Phone Message Re: Gina / Montrose pCBSA Issue

Hello John,

Got your message today... Ginais in Ireland and will be back on Thursday of this week. | can tell you
that her schedule might be a wee bit full, but | will try to fit you in before next week if | can. Are
there times that would work better for you?

Regards,

Brian Petersen | 916.324.2568






From: Lyons. John

To: Petersen, Brian@EPA
Subject: RE: Your Phone Message Re: Gina / Montrose pCBSA Issue
Date: Tuesday, March 17, 2015 3:54:00 PM

Probably — so let’s plan on an hour if that is doable.

From: Petersen, Brian@EPA [mailto:Brian.Petersen@calepa.ca.gov]
Sent: Tuesday, March 17, 2015 3:37 PM

To: Lyons, John

Subject: RE: Your Phone Message Re: Gina / Montrose pCBSA Issue

Do you need a full hour?

Brian Petersen | 916.324.2568

From: Lyons, John [mailto:Lyons.John@epa.gov]
Sent: Tuesday, March 17, 2015 3:15 PM

To: Petersen, Brian@EPA
Subject: RE: Your Phone Message Re: Gina / Montrose pCBSA Issue

How about 11 am on March 27?

From: Petersen, Brian@EPA [mailto:Brian.Petersen@calepa.ca.gov]
Sent: Tuesday, March 17, 2015 3:14 PM

To: Lyons, John
Subject: RE: Your Phone Message Re: Gina / Montrose pCBSA Issue

John,
Friday, March 27 any time during the day after 10:00 a.m. would work for Gina. Any preferences?

Brian Petersen | 916.324.2568

From: Lyons, John [mailto:Lyons.John@epa.gov]
Sent: Tuesday, March 17, 2015 3:10 PM

To: Petersen, Brian@EPA
Subject: RE: Your Phone Message Re: Gina / Montrose pCBSA Issue

Hi Brian

I will be out until 3/27 — perhaps we can schedule something for the morning of March 27?
Thanks
John

John Lyons
Acting Assistant Director
Site Cleanup Branch
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Superfund Division, Region 9
(415) 972-3889

From: Petersen, Brian@EPA [mailto:Brian.Petersen@calepa.ca.gov]
Sent: Tuesday, March 17, 2015 3:09 PM

To: Lyons, John

Subject: Your Phone Message Re: Gina / Montrose pCBSA Issue

Hello John,

Got your message today... Ginais in Ireland and will be back on Thursday of this week. | can tell you
that her schedule might be a wee bit full, but | will try to fit you in before next week if | can. Are

there times that would work better for you?

Regards,

Brian Petersen | 916.324.2568
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From: Lyons. John

To: Petersen, Brian@EPA

Subject: RE: Your Phone Message Re: Gina / Montrose pCBSA Issue
Date: Tuesday, March 17, 2015 3:10:00 PM

Hi Brian

I will be out until 3/27 — perhaps we can schedule something for the morning of March 27?
Thanks
John

John Lyons

Acting Assistant Director
Site Cleanup Branch
Superfund Division, Region 9
(415) 972-3889

From: Petersen, Brian@EPA [mailto:Brian.Petersen@calepa.ca.gov]
Sent: Tuesday, March 17, 2015 3:09 PM

To: Lyons, John

Subject: Your Phone Message Re: Gina / Montrose pCBSA Issue

Hello John,
Got your message today... Ginais in Ireland and will be back on Thursday of this week. | can tell you
that her schedule might be a wee bit full, but | will try to fit you in before next week if | can. Are

there times that would work better for you?

Regards,

Brian Petersen | 916.324.2568
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From: Solomon. Gina@EPA

To: Lyons. John
Subject: Re: Montrose pCBSA
Date: Thursday, March 05, 2015 8:25:20 AM

I'm at my desk - 916-324-5010.
"Lyons, John" <Lyons.John@epa.gov> wrote:
Hi Gina

I will call you at 8:30 at that number.
Thanks

Sent from my iPhone

On Mar 4, 2015, at 9:23 PM, Solomon, Gina@EPA <Gina.Solomon@calepa.ca.gov> wrote:

I can talk between 7:30-9:00, or 2-3 or 4:30-5:30. The latter two times I'll be at
airports or in taxis, so the morning is better. You can reach me on cell at 916-
541-7661. Thanks for your message.

-Gina
"Lyons, John" <Lyons.John@epa.gov> wrote:
Hi Gina

I have a couple of matters to discuss with you. Let me know if you have a 10
minute window tomorrow — Thursday.

My schedule is pretty busy but | can step out of those meetings to match your
schedule.

Thanks

John

John Lyons

Acting Assistant Director
Site Cleanup Branch
Superfund Division, Region 9
(415) 972-3889
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From: Petersen, Brian@EPA

To: Lyons, John

Subject: Your Phone Message Re: Gina / Montrose pCBSA Issue
Date: Tuesday, March 17, 2015 3:09:11 PM

Hello John,

Got your message today... Ginais in Ireland and will be back on Thursday of this week. | can tell you
that her schedule might be a wee bit full, but | will try to fit you in before next week if | can. Are
there times that would work better for you?

Regards,

Brian Petersen | 916.324.2568
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From:

Wetmore. Cynthia

To: Lyons. John

Subject: email to c. BabichRE: Additional Phase | testing
Date: Wednesday, April 22, 2015 1:04:32 PM
Attachments: image001.png

image002.png

Cynthia Wetmore, Technical Support Section
US.EPA, Region IX, Superfund Division

75 Hawthorne Street, San Francisco, 94105
(415)972-3059

From: Wetmore, Cynthia

Sent: Friday, April 10, 2015 3:08 PM

To: Cynthia Babich; 'Florence Gharibian'

Cc: Miranda Maupin; pemodog@sbcglobal.net; LEONIDO-JOHN, STEVEN; Barton, Dana;
Sanchez, Yolanda; Yogi, David; Senga, Robert@DTSC; James Wells;
'Willard.Garrett@dtsc.ca.gov'

Subject: Additional Phase | testing

Hi Cynthia & Florence,

Attached is the plan for the next step in the functional testing, which is to basically re-run
the Phase | test, but with some adjustments to the HiPOx system. As you may recall, the
purpose of Phase | is to demonstrate that the HiPOx system can achieve the full range of
ozone production, which it did not achieve during the first run of Phase .

Montrose talked to the manufacturer of the HiPOx system who said that 60 minutes was
insufficient time to warm-up the HiPOx system to allow maximum ozone production. The
manufacturer recommended to warm-up the HiPOx system by recycling water over and
over again through the HiPOx system until the 27.3 mg/L maximum ozone level is achieved.

Once the 27.3 mg/L ozone level is achieved, Montrose will re-run the Phase | test two times.
The first test will be the same as the previous Phase | tests. However, the second test will
be run with a changed groundwater pumping rates. In my email last week about the recent
extraction well sampling, the pCBSA concentration in one of the extraction wells is
significantly higher than expected. For the second Phase | test, Montrose will change their
groundwater pumping rates (i.e. lower the extraction rate in the high pCBSA concentration
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well, and raise the extraction rate in the lower pCBSA concentration wells) to result in an
overall lower pCBSA concentration into the treatment plant. This influent groundwater
concentration is closer to the influent pCBSA concentrations used in the design.

EPA has also requested a sample between the GAC units to see where we are with the
pPCBSA break-through GAC. So far, the samples from the tank after both GAC units have
been non-detect for pCBSA, but | don’t think that will last for very long. | may get a better
handle on how much longer pCBSA may continue to be treated to non-detect after seeing
the results from that mid-GAC sample.

We expect the on-site storage tank to be full after these two Phase | tests. Montrose will
hold the treated water in the on-site storage tank to test it for contaminants. EPA will
approve that the treated water will be re-injected, only if the levels are below or meet the
reinjection standards identified in the Record of Decision (ROD).

-Cynthia W.

Cynthia Wetmore, Technical Support Section
US.EPA, Region IX, Superfund Division

75 Hawthorne Street, San Francisco, 94105
(415)972-3059





